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lPllJ;0ll^:/5^H*^:*:ftlc:#e)n5J:a:«^&nTVife (Biochimica 
et Biophysica Acta 1335 (1997) p23 ~32)o Ud^L^^^tP,, f^im^Z^'tit 

yl7h-7sf3iEm^t^(Dmnmi^^X^hrc~m(Dit^m\Z'0\,^X<DyjV:t]^:=.Jl^ 

^h^-yt!jv:^=L)v (Fmo c) it-^nrcmm<Dmmi^^±m\znftm}tf3i\^\ 

^mmm^m^<Dmm\zmt^t^mm^p\zAmz^mf3ix^x^^ 

mm^mmm-^nxi^^Tc, 

t:i^x. ^mmmmx^(D^im^(Dmmi!)mch<D^^r^mm(Dmmm 
\m0r<^^..^(DU^m^tiyX}-i. ~mm<D:^m^^^-r^o --omu. ^ 
mz^tE'r^m^>/'^^nfi^?>77./'iy^>^'^m'^mmm^w-Mmmr^:^m 
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TefeSo ^(Dj^^MtVX\t. T. Tamura. et al. Anal. Biochera. , 1994. 216. p 
335-344 , V. H. Thomas, et al, Carbohydr. Res. , 1998. 306, p387-400 \ K, 
. G. Rice, et al. . BiocheiQistry, 1993. 32. p 7264-7270 f3iE\zBWl,(D:&_^f)^ 

(Fibrinogenj&^SO^ii : C. E Hokke, et al, Carbohydr. Res.. 305(1997), 
p463-468v Human Serum Transferrin HS^^O^M : M. Mizuno et. al. . J. Am: C 
hem. Sec. 1999. 121, p284-290) t^^mm^^MhXlf^^mHi^^^o W^hTc 

i^^^m&mm\zmmr^(D\tmmx'^^o ^tc. mmffiAmiz^^Bntcthx 
t), ^(omm\tm^nx^r): ^mmommoymm-^^o^mmmminrcm^t 
mnm\zw^Lf3:^\ 

K. G. Rice, et al.. Biochemistry. 1993. 32. p7264-7270, abSV^JiRice. 
et al. . Neoglycoconjugate. Academic Press. 1994. ISBN 0-12-440585-1 p286 

-321 x\t. miB7i!.^mmm^m^xmm(D^^m7t^m^^mmm^m^hx\i^ 

^i)^. mntu^^-mit(Dmm^±m\zm^^ttiix^x^ym^(Dx»m7.^ 

—)VXVt^MMX^X^^^^^, E. Meinjohanns (J.. Chem. Soc. Perkin TransI, 
1998. P549-560 ) e>«. Bovine Fetuin i^i^J^m<om^ >/'^^M) ib^^fBS 
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^m^W.?^'^t)'&X10mnM^zmMt^^t}t. J..Seifert et al. Angew Che 
ilnt.Ed. 2000. -39, p531-534<D^^^?i|}C^^ ICBjfgTab^.. Cl®:;^l*©flJ 

]^tvx\t. :^^\$>^mm(D^mii^m^^tf)m^m\z\f^mf3iz:tx^^. 
mi)^>si'^xi&^o ^n^x\z. ^'D-ii)^<Dmmti^it^mz^^-^nrzM\t^^-^^^ 

^X^^o ^(D^^MthXU. Carlo Unverzagt, Angew Chem Int. Ed. 1996, 
35. p2350-2353©J;575:^^d«^^. Z.o:):^mU. it^'^^^iZ^Kl^^U&O) 

mm^mm^. mmm^\z^,^m^^mm\znm'&. mm^w^vx^x^ 
mxh^o ht^v. m^w^-r^mzm^^^mm^zmn^mm^^t^rctb, mm 
},zmxx%^mommizmmii}^$>^, ^tc. i\:^^^(Dxmmmi^f3:rcJsb±m 
^mmmx. mmB&^^^'PMizbi)m^^tffix^-f3i^\ ^tc. c.e iinCB 

ioorganic & Medicinal Chemistry. 1995. pi 625-1 630) M. Koketsu^7&^# 
^hrc:^m (J. Carbohydrate Chemistry, 1995. 14(6). p833-841) <&^V5T, 

m^^x. mmot^M7t^mmMm^(D^^^MmLx^^^o z.<Dmx^<Dm 
x\t. t^M7tmm^\zrxAy^> (Asn) mM<D^it)tiom'^hrcj^3f3, 

m^t^W.Wi-^^X\f^^i)i. J. Carbohydrate Chemistry. 1995. 14(6). p833-841 

xmB'^nx^^^:^m\z^n\t. mm<DWW7t^mz77.n^^>si.^\zv iy> 
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tVX^i^nftt^^'^UMh^-^nx^^iSiV^ y. Ichikawa Glycopeptide a 
ndRelated Compounds (Marcel Dekker, Inc., 1997, ISBN 0-8247-9531-8, p. 79 

-205) ©4^^, 3 ^mm(Dm'^mmm^mmf)-^^m'Ami}U7mMmmxmmtn 

jjB^TVis, L-d^hpiifi^. mmmm^. Eo^^izLxm^omm^^m-^^ 

o T, mm:^mz ^ ^ x^^mmmmo^^mmmommm^mM^z^^vrcit'^ 
miz'oi,^x(Dm^ommii^t:±m\z%^::tux^m^hotm^<E>n^o 

:^Bm\t. mmsimmm<D^m\z^^^x^mf3im^<D^m-^tircmm7xn^ 
^>mmi^^'4tmzit-<x$¥mz^Bi!)^o^m\z'^^^tii)^xt^. mmr:^/^ 

/'^^^>mmi^tmzmmum^<D^mnrcmm77./'^'7^>^^xmm^'t 

n'enmmzit-<x^¥'^izm^f}■^^±m\zn^zt^)ix^^. mm77./'^y^> 

(1) (a) imhL<\t2m&s±mm7:^/^y^>^^tsm^m\z^^n 
^mmm77./i7^>\zmf^m<Dummmxvxmmr7./'^y^>mmwm'^ 

■fs.?>mz 
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(2) (b' ) xn (b) i!^mt,tirc^m77.ny^>mmi^t:mm^^M 

(3) imhb<\t2 m&.±o)mm7XA ^^y^'^t^m^m^. 
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mB (1) ^rc\t (2) |3«Olim7X/l7=^^>SI«#:OSJig;^^. 

(4) mm\&(oum^ii^y)v^u^}v^h^>'tijV'^=.}v (Fmoc) m-c^ 

(5) (a) d^, *M7C*3S(Ci^7Jm^S^WTSiat)b<«2ae; 

^igj^t#^xgi?*s, mm (1) (3) vii^nMHm(Z)^m7;^/i^^>m 

(6) (a) l@'bL<»2Sfi^±©i^^TX/'t7^>Sr^tfii^4&{C"^Kn 
^^^1^7 7 ^XcUi^li UTi^MTX ^>fl^^2^?i^ 
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(c) xm (b) i!^m-^Hrzmm7>^/-^y^>mmii^(D^mm^^^Lxmm 
^^t^. mm77.ny^>(Dm7^:^^. 

(7) (b ) xu (h) X'^m^nrcmm77.ny^>mmi^^^Mi^i^m 
mm^m^xiiQ^^Mr^xm. ^^zs/^rc\t 

ic' ) xm (c) x'n<^nrcmm77./^y^>^mM7i^6^mm^^m^^xm7i^ 
^mr^xu. 

^•^^iztts. WIS (6) Bmomm77./'^7^>(Dmj&:^m. 

( 8 ) 1 s& L< < « 2 m&.±<Dmm77./'^7=^>^^tsm^mi. 
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$>^. mB (6) sfcfi (7) umommTT./'^^^xDnit:^^. 

(9) mm^o^mmmmocmrh^wiB ce) ~ (s) i^^rmmmo 

(1 0) xm (a) 4^m7zi^f^\z'y7)vmmm^^r^ imhh<\t2m. 

tg-&tl2:f#^XgTafe§, 1512 (6) ~ (8) l^^-fm^BWiOmmT 7.Ay^> 
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(11) (a) im%i'<it2m^±<Dmm77./^y^y^'^tiE'^mz^^ 

(c) xm (b) X'^mnfzmm77,/^y^>mm^(^mmm^bxmm 

(d) xm (c) x'n^nrcmm77./^7^>(D77./iy^>m^^m^\^xm 

(12) (b' ) (b) xj^m^nrzmm7x/'^y^>mmw^mm7i^^ 
(c' ) xg (c) T?#e.ti;^ciiM7x;i^=?>^«lijn7ic^)-^S^^S:^ViTin7X 

(d' ) xs (d) T#e,nfc»m?£^sa*5^'i^^^^^^^'^io*^^'^^=t^^' 
&^e.{c^ty. t5iB (1 1) t&mmmMit:!^^^ 

(13) ia'bt<«2S6^±©IIM7;^A5=^=>^'^M^ife*^ 
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MI3 (1 1) tfctt (1 2) tB^OMM^miim 
(14) B^^<DUm^i!)^Fmocmr^^m^ (II) (13) V^m^i^ 

(1 5) Xm (a) #ji7C5^i^lC'>7;i'm^g^#1"'5ia'bb<tt2g 

ji^«Ki=£#sxsT.^5, H&ffi (1 1) ~ (1 3) i^^rtiii^mmo^mmomT^:^ 

(16) : 
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^6 0?^. ^mm\z^^m^t\M^mm(o-m<Dm^^m-rm-xh^o 

mi2mt. mm7xny^>mMWip'^(o^mm (Fmocs) (o^^nm 
^mm7.ny^y(Du^m\zt'^n^mmmm7.;-%f^y\zmm^(D%m^ 
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xA^^> (Asn) 0m7B.ym\z. m7tmiQ\z^&r^N-7t^jiif)vn 

•^S.y^tN-^^Jnzym-^hrcmmmr^-DX. Man (^1-4) Gl cN 

ac (/3 1-4) Gi cNac^Mmttmmm^i^^'^. mm7:y^ny^> 
mmm t^t77s/^y^>mm\zmm^o:)^m^f>^m'^v^mmmm77.Ay 

^>^^^^c ^tc. 'fb-S-tlCD^ig^4', TAcHNj «T-fe hT$ f^SS^r. 

y>yA\zifz^vrcmm<Dm^m-^$>^o ^mmm^\t. mfy^z^^momi^.y 
A^miz^^t^mm. M.^m}zumm7Xny^><Dm^miz^^n^^mm 
^77.ny^y \zmm'&oumm^Mxr ^ct-v. s m^mmi^jmx $ ntcm 
m77.Ay^>mmi^(Dm^m^'j!^M^ UY hifyy ^ -(D^m^m^^x^^ 
izm^(Dmm7x/iy^>mmmz^m-r^z.ti)^x^^^t^M.\iihrz. 
\z^ 0 , o)mj^^m-r^mm7x/'^y^>mui^^'tn'eti:km\zmm:'r^ 

2te ^rcum2m\zmT^t^!^ 3t7 (D^ors.mrcmm<Dmm7xny^>m 

^ttit-v^^o m^tirzmm7:^ny^>mmii^^7t\z. -^tx^t. njo 

x/'%y^>mmi^^^0^-r^ct%x^^, 

z.(D^o\z. mm7:^Ay=^>\zmm^oumm^mxLxmmmtr^::t 
iz^Kim^<Dmm77./^y^>mmw<D^mi)^mtfs.^rcit)t^ j:n«, mm^ 

o)umm^mA\^rczt\z^y)mm77./^y^>mmi^(D±i^<D^mmm^ o , 
fct^it. 0mizmm^n^m.nj^ioyAt(Dm:s:^mi)^^mzm±h. ^om 
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oDs:f]^A(D:t^i^y'zyjvmtim\z^^mKj^^^^^. mTcmm<Dm§^7 
x/'^^^>mmi^Mmi)^'^mizU'Drc t> <Dt^^ e. ns . 

umM^^^'r^:it\z^y)m^(Dmm7x/'^^^>^. ^fc. n^titcmmr 
miz^^^tffix^^. 

(a) im'hh<\t2mu±^mm77./'^y^>^^tim^m\z^^n^mmm 

tf»Tt). xm(D^^^<DmAi!)^^. i&7ummz7'::!^/'^y^>i>m'^LnLmm^i 
mhv<\t2m&.±^t5m^mmmrib^, fs:^. :^mmmiz^^^x mmi 
t\t. ^Mo)^m7!}^2&,±B'^vrc%(o^\,^oo 
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m^^u-rhifyy-c- (HPLc) ^m^rcm^miz^^xm^T^^itiz^ 

CBiochimica et Biophysica Acta 1335 (1997) p23 ~32;feM|gSGP (IPH 

^<D^>/^^n. mmmm^^^. m^y^i^i^n o~8 omm%mm^^ti^ 

mM,ti^^. •^^iz^mm'^mz^^n^mm77./'^y=^>t:m7i(^^miyx-um 
mm^^tbwmhx^<0i>m^b^\ :^*3> mn^mommit. ^pf3i<t%:^' 
mmi tLX(DmM^umT^mmmx$>mtmzwi^^ri^% 
(DXJitfsi^^. zi<D^^\zbxni^n^m'^mtLxu. fc^^^f, msm\zmr 

X9X^^o 

jm-t § c: «!: jc j; 0 ^ ^M^m^ fc^^Wfc#e.n, mv^t m^m-t^ mmry. 
ny^ymMWxh^% i m\z^ti\:.^m 2 c^^d? e ^wmz'^^ z-trnx^ 
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5. 

-^h^yyyf- (rctx\t. -y^iti^)^ .60F254 (.:^)Vi7^u) t. mw^mt 

UTi^^X5^;i/ : : 7K=4 : 4 : 3 ^fflV^S) l^mmhtSiiA^. 

5 "CO^frT^ 5 ~ 1 0 ^KMT, 1 0 OX:o^ff-i^\m^U^'^K^^W'± 

mm. mm. mm. v^)y)v:tu^mfs.a(Dmmm^'i^u^mm> m^^y^m 
ffi-r§cii;{»?T^§o fctPiU. mmmm. it^m2 4ib^^it^m2 5^^n2 
&.±<D^tizvxm^nrcmm77./'^^^>^t^tsm^^^m\^\ ^ti\z^^ 
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(Boc) ^>i^JVM. 7U;i/S, r^))V:t^>^'^-:^^-hm. 7±^)V 

t^^'Dm^i)^^. mmumMtvxu. Fmo cm^rc\tB o cmfsiE-nimth 

<. Fmo cS/^UOitf^LVio Fmo cmitzyTJVmfSiElt^mm^^mz^T^ 

-Protecting groups in Organic chemistry, John ffiiey & Son 
s INC.. New York 1991, ISBN 0-471-62301-6^#il) iCt^e-r^Tfr J: Vi„ 

O Fm o c S^^'&MjsS^fT'S e: 1 1 J; 0 , ^.^HISTX/t ^^>©T7.n^=^ 

^mr^mm.77.n^^>mM^^^^mz%^t\^om,^.i)^^. •^'^\zmmM 
'^m\z^'^n^mm.77.n^^ymmw^M7\^^m\zmh-'WBi^^^^m^ 

(ommonmm%mm.xh^, ^tc m:^^m\tmBtmm\zhxn^z.ti!)i 

1 7 
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m^m\z^'r^ ^t\z^ri^ n^ntcu-^m-a^ s^t-^t; 3 ^^ixs 7 p l c t 

^A<hLT«M^O*^A/e/W3i-r^D, ODS , Ptenyim, nhU 

x@ (b) T^ii$n)/t^li7x;i^^>fl^^$iin7K^i^rsiii: 

cxg (b' ) ] , fci^}^, iim7;^/i^^>^^^^4^ii-r«»^pg}c 
:feViT«MB-#ifc^*n5«lti7::^;i7=^>si«^0a!i$f!iisLTii^T;^/i 

•^^m^\z%^z.h.ii^-Q^^, M7i<.^m\mutmm\zLxn^:iti!)tx' 
#5. mm<Di^mmTt^mt^mm7:7./'^7^>mmii^^^y)^mmzn 
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m 8 0) it^m 2 i: 6 (^c L^\t. U 

^-C/AtK^^ : 7'fe hnhU;i/=82 : 15) Tff 5 ®3i»«S^^ bV^, 
^ (^8 0) -ft-g-^ 3 7 (fci:;^^^, U >^M»M, 

s'feoT^m?, fff^Ki^m^nfe 
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6^mtHPLCmS:fyyJ:,. mmmmit. 10-200inMgltoraT>^:i>>A/^i: 

-^mio^mmm (r^t^it. ^j>mmmmm. mmmmmm. ^y]^mmmm 

m^<omm.77.ny^>mMw it^tx^t. ^^mi 1,12, 3^) 
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mi^<DU'^m ^^i^(Dmm77./-^9=^ymmi^(D^m\t. tct^u. hplc(o 
'7>/'-':^nmom^\z^^<\:'^mi2<Di\:^i^i 3^(Dmm m^my 

{b'&tiS t7©'fb'a-tJl 4t 1 Q'v©^^ (^100) -fb-^*^ 3 t 7 ^i^ 
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;i'=85:15) Tff5®*W^bVio 

N-Tir^;wi^;i':3i^-5 >m^<D^^\zi:^it'^m i4ti9 oit^m i5t2 
o^omm (^1 oM) it'^mi4ti 9^mmm (rztx\t. v>m.mm 

7>^:=^^A7mU: 7-kh-hU;i/=82 : 18) l?fT^O/&^$F*tVi, 

5 t 2 0 (ZXb^J^ 1 6 1 2 1 ^©^^ 

(^10 0) it^^ 1 5 i: 2 0 ^^m^ {tttxu. u ymms^m> i^n 

mm^w.. y YmmmmuE) \zmti^h. munm. ^jkn(D^mzm.-oX'^y 

= 82 : 18) TffP©:^^^^^^. 

1 1 E) it^m 1 6 ^: 2 1 ^mmt& (tztx^t. u ymmmmm. mm 

hU;U=85 : 15) Tff 5©*W^bVi. 
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3 ^(D^m (^110) 17^22 ^mmm. itctxu. u >mmm 

^mT. ^-}vxmjs> © $ ^mxfsimm t n 7. b i!)mmx % rz.ii\ i^mn \z j: 
t\Mt. m\o^m.-^^n^m:ht^z.hn,<. h^w^^^jI^^a, hpl 
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{k'&<Ki*fetfsc:i3&^T#5. ^-vh. it^mi^ 'fb;^*^2~9. i 1-23, 

:. 2 4/1 
M # ;i ffi OiM!l26) 
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m^mxi^m^n^it'^'^7 e t7 7 Mmi>^^B\zn^^(Dit. ->7;um^ 

2 5/3 



wo 03/008431 



PCT/JP02/06091 



pi^n^. tJgoT, ^mxM (b) \z^\^xwm\z^m-^n^w^^iiyixto 

±.^t^u^mxhmm\zm.'&^n^h(Dx\tu\t^o x^mw,^<Dmm-^^. ^ 
m7t^miziy7}vm.mm^mh. m5immz77./-^^=^>f)m^Lr^mm^ im 

3 m\z^'ri\:'^'^.2 4^^xs/^rc\mit^m\z^^^xi^±<Dm^mf}^^^L 
Tcit^m ^^tsm-^mmmx * ^ , 
^fc. mmommmjt^m'r^mmrT./^y^ymmi^^'^^^f^mmizn^ 

isi^. :^mm\z^^>x \mm7 7. /^y^>mmmt^>i^)i&tF mo cmf}^ 

t^. Protecting groups in Organic chemistry. John Wiley & Sons INC., New 
York 1991, ISBN 0-471-62301-6Sr#M) t^A«<kVi. 
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\z%m^f^ t^ctaj^rt^o umm t 7; /i ^ ^ t )vmmm 

mi^(Dm7ti7mz%^mmTx/-^y^>mm^(Dm7tJimzm'^. #5. 
nrcmm77./-^y^ymmm^Bum&^m^-r^xm^'^tsh<Dr^^. 
rut>-^. y^mm<Dmm77^^'^y^>(Dmm:^m\t. 

(a) ist)b<}^2 m&.±(Dmm77./-%y^>^^t5U^mz^^n^m.mm 
77.ny^>\zmm^(D^mm^mAvxmm77./^y^>mmi^u^^^n^ 

(b) mmm7:^/^y=^>mmwm^<^^rcnmmm7:^/'^y=^>mmi^m^<^ 
\z^^n^mm7x/^y^>mmi^t:M7i^^Lx%?>n^m'^^^^tl'^h^ 
y74-\z^hx^mm77./'^y^ymm^^^m-r^xu. fsi^mz 

(c) (b) x^m-^nrzmm7^/-^y^>mmi^<Dumm^mj^vxmm 

xm (a) (b) fs, witmm7XAy^>mmi^<Dmm:^m(Dm^t 
mmx$> 0 . ^sSffl $ti§ 1 at) b < « 2 a£;±©iei^T;^;i7^>s^ty^i^ti 

xm (c) iz:^n^mm77./'^y^>mmm^?><Dumm(Dm^it, ^i^^^©;^ 

^iC^A^oTfr^ Cl<i:5&^T#§ itctK^t^ Protecting groups in Organic cliemi 
stry. Jolin Wiley & Sons INC., New York 1991. ISBN 0-471-62301-6^#^) 

2 8 



wo 03/008431 



PCT/JP02/06091 



n.n->^^^;pjj^;vat^ H (dmf) ^f, mm77.Ay^>mmmz^)vy:i-v 

;i^4=><DM3i;^feS;J|#f m-^^mm\z^\^\xn.-XM (c) l::*5ViT. F 

mo cSo^Sfcjin^T, ^>>^;i/S0[^^^ff-5c i;^^ 

©:&*fefc^-3Tff 5 diiO^T^S (Tti:;^}^, Protecting groups in Organic c 
liemistry, John Wiley & Sons INC.. New Yorlt 1991, ISBN 0-471-62301-6£# 

^z^/^it\txu (c) T?#enfcii^7x/i7^>*jn7K^jS?"r5©dt|?3iT? 

t^mmT7.n^^>^^^ mm^ \zn^ mj^.^^ e> . miayi^^Mmm ^m^^m 

^^mt^ ixn (b' ) :fcj;UC/Sfc«Xg (c' ) 3 SbVi. 
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^Z. t.il^X%^, tf'-C'b, -fk-^ife 2 5 ~ 3 2 , 3 4~4 6, 7 2^3^:1X7 

(a) ia'tL<fi2ffl£;±©$l^7;^/l7^>^^trig^t/Jw^^n'5M^^ 

3 0/2 
^ # ;t ^ (^J26) 
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(b) mmm7:^/'^^^>mm^m^^^rc\mmm7:^/'^^^>mmi^m^m 

(c) i@ (b) x'6^m-^nrzmm77.A^^>mmi^(Dumm^^i:vxmm 

(d) xu (c) m^nrcmm77./'^y^><D77./'^y^>mm^^^Lxm 

xm (a) ~ (c) mf&mm77j\7ry(Dmm:^m<Dm^tmmx:^y). m 

*fc, :$imM(Dmm(Dmi^:^mz:^^^x%. ^(Dp^^^hi^mmtLx. xn 
(a) tt. 4¥m7ci^mziy7)vm^m^^'r^imhL<\t2meK±(Dmm7:^ 
ny^y^^tsB'^m^m^^ ^m'^miz^^n^mm7:^/^y^>\zFmo c 
s ^ « A b , T }mmm\z ^yi^}vm^mxLxmm77.Ay^ >mm^ 
m^^^n^xmx$>^. mm7>^Ay^><Dmit:^m^m^t^o -A^fj^^mm 

xn (d) tc:fet:t^i^®TX;i^=^^>d^50TX;t^:^>^«©!^*^i, 

mm77./iiy^>^n7i(^}i\^yi^>tK}t^-^^r^^> 7±^M\:t^^t\z^y) 
7Xny^>n^m^bxmmt:n^Cti!)tX^^. ^fc, 1^^7X;i7=^> 

^mm^7\^mmxisamm^m. 7^^M\7r^ ^t\zi:.'DX%77.ny^ 
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n (b) rj^m-^tircmmr:^/'^9^>mmi^^im6m'r^. ^^xs/^rc\t 
xm (c) r%^nitmmr:7./^9^y^M7i(.^r^. ^^n/i^rc\txm 

^t^^. iKJn*^«l^5^SffiViT«^f S txm (b' ) ^^U/^ft\tX 
S (c' ) ^^n/1^ft\txm (d' ) ) ©;OtJ;O0tbVio 
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{I:'g-<ffel4 8~5 5. 5 7~6 9» 7 4*3J;lX7 5 «2t:^BJ{c^3ViTlaJ6T^3i$ 
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^mmm^<t^m\z^mv. r7^^>tVTmmzn^t^t. •ffxDmmi^m 
m^n^^ith^^nx^^^o -^^x. ^mm\zj:V)mm<Dmmm^mm'r^zL 
tffix^n^t. :ff>(Dmmzm^^'7^^><D^m^no:iti!)i-5smxh^, * 
Tc. :^^m\z^ri^^n^mmm^. •^^\zit^^f3:K}Si:^^xsm^mmmiz^ 
^ Rjtfsi E^m^'^t>'&xm^f3:^^&^m^-^^xmmmt v. mmfs^u^^ 
>(D^0i^nocth'^mx$>^o 

^Tc. fct^Jit. iBiiS'>/ti7®T^sx0xD3}?x9^> (Epo) 5$5, ^om 
sknmmm\z^ o nsko^mnt bT^t»tiTVi55&?, no e p o^trnm^m^^ 
Lx^^-^^^tmm^xfsi^^^taj^mmvx^^^o ^<d^^\z. ^>/'^^Miz}tm 
m<Dm'^\z^-Dx^m^^^mmt^h(D^^$>:b0x\ rctPi\t. mm^m^-^ 
its c tT!)^x^fsi\f^:k:mmmmmiz^ io^>/^i7m<D?f^ti±mizmnh. ^^v^t 
mmommmm^^-r^. :^mm\z^y)mmvrcmm^mX'r^^t\z^r)^m 

sfc> ^Mo^^yA^n^zm^ommmTk^m-r^. 
^mmiz^t)mmbrcmm^mx'r^^t\z^K>. mtcfsi^mm^^^r^mm 

^Tc. ^f^(Dm^>/'^^m\zw^r?>mm^:^mm\z^Kimj^Lrcmmtmm 
r?>z.t\z^r)mcfsi^mm^^n-¥r?>^t%-^mx^^. m^>/^^mf}^^ 
•r^mm^:^mm\z^v)'^^ntcmmtmmir^mmtLx\t. tctxu. p.se 

ars and Ctt Wong, Science, 2001, vq1291. p2344 ~2350{C|BiS©;^^S&^tf 

(Endo-H) xmmhx^>/'^^nm^(Dr7./^y^>nmizm-T'iz^}i^}vu 
D-B.>nmf)n^rcnm€hrz^m\z'r^o j^viT> ^mm\z^^n^nrcmm 
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/3-N- if (Endo-M) ^fflV^T, mBn-7-^'^}Vi^}Va 

mtcizm-^Th/vtcmm^mmh. M^^yz-^irmiz^mmm^Endo-a^mrnhx 

::^;^^2. 225ppm, H0D^£4. TlSpprnt bTS9StT#e)n:fcfiTife5. ^Tc. Fmoc 
(TRIZMA BASE 0. 05mol/l , l^^b;^7;i/>":7A0. Olmol/l , pH7. 
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5) 100ml ^zmm^'^fto ilh\Z7Piti-h^J^Ahm (772 iimol)t7i7^i' 

^m^^)VU^tiyJ^ifU'^\>ifyy^- (Sephadex G-25 , 2.5 </)Xlin, M§i 
1.3g (555 iLm\)mc> S GP {C^^nsS^(D«iiS:£;T{I^-r. 
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*H-NMR(D20, 30t:) 

5.15 (IH, s. Man4- Hi). 5.06 (IH. d. GlcNAcl- Hi), 4.95 (IH, s. Man4'-H 
i), 4.82 (IH, s. Man3- Hi). 4.69 (IH d. GlcNAc2- Hi), 4.67 (2H. d. GlcN 
Ac5. 5'- Hi), 4.53 (2H. d. Gal6. 6'- Hi), 4.34 (IH. d. Man3- Ha). 4.27 
(IH. d, Man4'- He). 4. 19 (IH, d. Man4- H2). 3.03 (IH, dd. Asii-/3CH). 3.0 
0 (IH. dd. Asn- j3CH). 2.76 (2a dd. NeuAc7, 7'- Hs.q). 2.15 (18H. s X6. 
-Ac), 1.79 (2H. dd. NeuAc7. T'-Hsax) 

^»!llT#e>nfe^fc-&«^2 4 (609ing, 261;iiol) <l:7|c20. 7inHc^j^$-lJ:, 

td^J^b, iS^^^Sl7Km:^^UC7A7K^^g*^I^^pH7 tLtzo nn^i^m^i^v 

tc^. ^^^^¥)Vmi^ti'7hCU'7V^^y^- (Sephadex G-25 , 2.5 0X1 

36/2 
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m, mm^m^tTi:. mmm.Qm\/min-) i;mmhrct:i6. msmz^T^t^^m 

^H-NMR (D2O , 30*C) 

5.13 is, Man4-Hi), 5.12 (s. Man4- Hi). 5.01 (d, GlcNAcl- Hi ). 4.94 (s, 
Man4'-Hi ), 4.93 (s. Man4'-Hi ), 4.82 (s, Maii3- Hi). 4.60 (d, GlcNAc2- 
Hi ). 4.58 (d, GlcNAcS. 5'- Hi ), 4.47 (dd. Gal6. 6' - Hi ). 4.44 (d. 
GaI6. 6'- Hi ). 4.24 (d. Man3- H2 ), 4.19 (d, Man4'- H2 ) , 4.11 (d, Man 
4- H2 ), 2.97 (bdd. Asn-jSCH), 2. 72(dd, NeuAcT- Hsea. NeuAc7- Hsea). 2.6 
4 (bdd. Asn-iSCH), 2. 15 (sX5. -Ac), 1.79 (dd. NeuAc7- Ha^x . NeuAc7'-H3 

ax) 

fcg -7;i/:ri/:i;M5^;i/-N- X^^S>:i^9=';i/:^7-^^-h (155. 7mg, 461.7 
i^mol) tmM7i(^mi-hU^A (80.4ing, 957 uml) ^M^. m&r2mmi^W 

^MiJy2\^U^Vifyy^ - (Sephadex G-25 , 2.5 <i)Xlm, MM^Ii^TK, U 
ji«l. Oml/minO -^mU^^tct^^. ^ 1 0tC^T'fb-&tl 1 , 'fb'g-tJ 2 *3 J;tK6 , 
{b'&tH 0 (Dti'&tlSOgmg i>m^tltc. ^:©^i-g-!^SHPLC (ODS tS^J^. Jg 
ra^iiift5.0inM@^^T>^-':7A7K^^: ^^y-;P=65 : 35, 2.0 <f>X25cin, 

.ii3mi/inin ) ^m^^xmm^htctz,^. %\^mz^^miii'^. ^wmz^^m2 
^^xs&om^^miiK ^z^mzit^miotm^htco-^ti^n^^Xi^nmm 

^ittrff-^fc^, ^)Vm^tiyh,i7U'^hit=^y^- (Sephadex G-25 , 2. 5 (f) 
X30cm, MH^j^^TK, gSiSm. Oml/min-) TjgJiif 5J:t'ra«®{fc^J^2:fe 
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^H-NMR (D2O , 30t:) 

7.99 (2H, d. Fmoc), 7.79 (2H. d, Fmoc). .7. 55 (4H. m. Fmoc), 5.15 (IH. s. . 
Man4- Hi), 5. 06 (IH. d, GlcNAcl- Hx), 4.95 (IH, s. Man4'-Hi). 4.82 (IH, 
s. ManS- Hi), 4.69 (IH, d, GlcNAc2- Hi). 4.67 (2H. d. GlcNAcS. 5'- Hi). 

4.53 (2H. d. Gal6. 6'- Hi). 4.34 (IH. d, Maa3- H2), 4.27 (IH. d. Man4'- 

H2). 4.19 (IH. d. Man4- H2). 3. 03 (IH, bdd. Asn- jSCH). 3.00 (IH. bdd. 
Asn-iSCH). 2.76 (2H. dd. NeuAc?, 7'-H3eQ). 2.15 (18H, s X6. -Ac). 1.79 

(2H. dd. NeuAc7. 7'-H3ax) ; HRMS Calcd for CiosHisiNgNaOjBDi+M 2581.8838. 

found 2581. 8821. 

^H-NMR (D2O , 30*0 

7.99 (d. Fmoc). 7.79 (d. Fmoc), 7.55 (m. Fmoc). 5. 14(s, Man4-Hi), 5.12 (s. 
Man4- H). 5.00 (d. GlcNAcl- Hi). 4.94 (s. Man4'-Hi ). 4.93 (s, Man4'- 
Hi ). 4.82 (s, MaE3- Hi). 4.60 (d, GlcNAc2- Hi ). 4.58 (d. GIcNAc5, 5'- 
Hi ). 4.46 (dd. Gal6, 6' - Hi). 4.44 (d. Gal6. 6'- Hi). 4.24 (d. Man3- H 
2). 4.19 (d, Man4'-H2 ) , 4.11 (d, Man4- H2 ). 2.97 (bdd, Asn-jSCH), 2. 
72 (dd, NeuAc7- Hsea . NeuAc7- Haea), 2.64 (bdd, AsE-j3CH), 2.15 (sX5, - 
Ac), 1.79 (dd, NeuAc7- Hsax . NeuAc7'- Haax ) 

^H-NMR (D2O » 30*0 

7.99 (2H. d. Fmoc). 7.79 (2H. d. Fmoc). 7.55 (4H, m. Fmoc), 5.12 (IH, s. 
Man4-Hi), 5.06 (IH, d. GlcNAcl- Hi). 4.93 (IH. s, Maii4'- Hi), 4.82 (IH, 
s. Man3- Hi), 4,69 (IH, d, GlcNAc2- Hi), 4.67 (2H, d, GlcNAcS. 5'- Hi), 
4.53 (2H. d. Gal6. 6'- Hi), 4.34 (IH, d, ManS- Ha), 4.27 (IH, d, Man4'- 
H2). 4.19 (IH. d. Man4- H2), 3.03 (IH. bdd. Asn- ^ CH), 3.00 (IH, bdd, 

Asn-iSCH). 2.15 (12H. s X4. -Ac) ; HRMS Calcd for Cg,Hi„N6Na05o[M+Na+] 19 
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99. 6930, found 1999. 6939. 

mmm2rn^nrcit'&m2^^xS6(Dm'&^ .(224mg , ^inmoDt^zyikm 

T}V:f^ >'24ing&HEPES W^mWL, (50inM, pH6. 0) 22iiilfc^^$-&, $ e)fCDiploc 
occus pEeumoniaeS5f5/3- :^7 9r^ (1. 35U) ^Jn^fe, dO^IS^STt: 

T15i^FBl^«bfem, ^^Ifci^^ffofc. j§TO£HPLC(0DS;^77Av2.0 <t> 
X25cin, MM^ii«50inM@^mT>«C7A7K^^: T'fehnhU;U=85: 15, m 

fb-g-tlTjO^^ffiLfc, ^tl^'n^mO^^tj-, JtlS^^^ffofco ,^(^iTHPLC 

(0Ds*^i:.> 2.0 0X25C1, m^m%\tm^<o\i^m^ii^. n^m^^zm^^"^ 

•e^zK : 7iih-hU;W (^«Jt) =10:0)0^^85:15, 314>m*i645^m^T 

mg, 'ft;#iKl7;in5mg#6n;fc. 
*H-NMR (D2O s 30*0 

7. 99 (2H, d, Fioc). 7.79 (2H, d, Fmoc), 7.55 (4H. m, Fmoc), 5.15 (IH, S. 
Man4-Hi), 5.06 (IH, d, GlcNAcl-Hi). 4.95 (IH.. s, Maii4'-Hi), 4.82 (IH. s. 
ManS-Hi), 4.69 (IH. d. GlcNAc2-Hx), 4.67 (2H. d. GlcNAcS. 5'-Hi), 4.53 (IH, 
d, Gal6'-Hi), 4.34 (IH, d, Man3-H2), 4.27 (IH, d, Man4'-H2)." 4.19 (IH. d. 
Man4-H2), 2. 97 (IH, bdd, Asn-jSCH), 2.76 (IH, dd, NeuAc7'-H3eQ ). 2.61 
(IH. bdd. Asn-j3CH). 2.15 (15H. s X 5. -Ac), 1.79 (IH. dd. NeuAc7'- 
Haax ) • HRMS Calcd for CjjH,27N,Na05j [M+Na+] 2128. 7356. found 2128. 7363. 

^H-NMR(D20, 30t:) 
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7.99 (2H. d. Fmoc), 7.79 (2H, d, Fioc). 7.55 (4H, m, Fmoc), 5. 15 (IH, S, 
Maii4-Hi). 5.06 (IH. d, GlcNAcl-Hi). 4.95 (IH, s, Maii4'-Hi), 4.82 (IE s, 
Maii3-Hi). 4.69 (IH, d, GlcNAc2-Hi), 4.67 (2H. d, GlcNAc5, 5'-Hi). 4.53 (IH. 
d. Gal6-Hi), 4. 34 (IH. d. ManS-Hz). 4.27 (IH. d. Maii4'-H2) . 4.19 (IH, d. 
Man4-H2), 2.97 (IH, bdd, Asn- iS CH), 2.76 (IH, dd, NeuAc7-H3eQ). 2.60 
(IH, b dd, Asn-j8CH), 2.15 (15H, s X5, -Ac), 1.79 (IH, dd. NeuAc7-H3ax) ; 
HRMS Calcd for CjjHijjN^NajGsjCM+Na^] 2172. 6995, found 2172. 7084. 

mMmS'^%<^tircit'^^3^^U7 (DB'^'^ (90nig,47. 3 iimD^^tl-^n 

i^m-t^^tf3i<. ^iy]km7}V':rs.>%w ^^^tHEPEs mm^m (50iiim,pH6. 

0) 8. Iml fc^^^-fr^ $6>{CBovlne kidney fi5f5j3- tifJl/HIJ-^-^— fe* (i^ 
^'^7}V]^0 y'^^M. from Bovine kidney) ^2. 880 ilP^:^. s:©?^^Sr37t: 
XimmBmi^TcmM^^i^ly^ ^m^HPLC(0DS:i7^A, 2.0 0X25cni, 
mm^mmOvm^7>=^:^'!7J^Amm: ^;$'/-;i/=65 : 35> iigjSSnil/min)^ 

2.0 <i)X25cm. mmmm\tm^(Dn^mii}t7i!i. n^m^^zo^Wi^v}t7i^:T-t 

h'J;P=10 : 0 d^585:15, 31^mdi^45^^^T?Ji;^ : 7-k hr: h U;i/= 
85 : 15>J)i€»80 : 20iZfSi^^o\ZC^yz^Jiyh^mnrco SSS^S. Oml/min') 

^tt-NMR (D2O , 30*0 

8.01 (2H, d, Fmoc), 7.80 (2H, d, Fmoc), 7.55 (4H, m, Fmoc), 5.22 (IH, s. 
Man4-Hi), 5.08 (IH. d. GlcNAcl-Hi). 4.94 (IH. s. Man4'-Hi). 4.84 (IH. s. 

4 0 



wo 03/008431 



PCT/JP02/06091 



ManS-Hi), 4.69 (IH, d. GlcNAc2-Hi), 4.67 (IH, d.. GlcNAc5-Hi). 4.55 (IH. d, 
Gal6-Hi), 4.33 (IH, dd, ManS-Hz). 4.20 (IH, dd, Man4-H2), 4.15 (IH, dd, 
Man4'-H2). 2.97 (IH, bdd, Asn-jSCH), 2.76 (2H. dd, NeaAc7, 7' -H3e«, ), 
2.62 (IH, bdd, ■ Asn- iSCH), 2.15 (12H. s X4, -Ac), 1.79 (2H,. dd, NeuAc7, 
7'- Hsax ) ; HRMS Calcd for C,gH„4N5NaO„[M+Na+] 1925. 6562, found 1925.6539. 

^H-NMR (D2O . 30*0 

7.99 (2H.d, Fmoc), 7.79 (2H, d, Fmoc), 7.55 (4H. m. Fmoc). 5.15 (IH, S, 
Man4- Hi), 5.06 (IH, d, GlcNAcl- Hi), 4.95 (IH. s, Man4'- Hi), 4. 82 (IH. 
s, Man3- Hi). 4.69 (IH, d, GlcNAc2- Hi). 4.67 (2H. d. GlcNAcS. 5'- Hi). 
4.53 (2H. d, GaI6, 6'-Hi). 4.34 (IH, d, Man3- H2), 4.27 (IH. d. Man4'- 
H2). 2.97 (IH, bdd. Asn-jSM. 2.76 (IH, dd, NeuAc7'- Haea ), 2.61 (IH. 
bdd. Asii-i3CH2), 2.15 (12H, sX4. -Ac). 1.79 (IH. dd, NeuAc7'- Hsax) ; 
ARMS Calcd for C„H,i4NgNa048CM+Na+] 1925. 6562, found 1925.6533. 

mnm4'^n^nrcih'tm4 (somg, 473 uimoDt^i^skmrjv:/ 5. >zmg § 

HEPES m^^U (5O111M, pH6. 0) .6 niHC?^<l?$-&> $6){CJack Beansfi5l5Q!- 

THPLC(ODS:^J^A> 2.0 <fcX25cm, JlPi^iS«glD©154i'Fp1*«7K, 16^)-^*^ 
&30^)-^^T«7jc : T-feh-bU;i/=10 : 0 *>&85 : 15, Zl^m^^iS^^^^ 
«7K : T"feb-bU;i/=85 : m^i^ZO : 20\Zf3i^^^\Zi^y-JX>h^mnrco . 

gsji«3. Qmi/mino ^m^^n^m^vTctc^, um t^t 1 m^z^Tit-^f^ 5 

^H-NMR (D2O , ZOX:) 
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8.01 (2H, d. Fmoc). 7.80 (2H. d, Fmoc). 7.56 (4H, m. Fmoc). 5.00 (IH. d. 
GlcNAcl-Hi), 4.95 (IH, s, Man4'-Hi), 4.84 (IH. s. Man3-Hx), 4.67 (IH. d. 
GlcNAc2-Hi). 4.56 (IH. d. GlcNAc5-Hi), 4.44 (IH. d. Gal6-H0. 4.11 (IH. 
dd. Man4'-H2), 4.07 (IH, dd, ManS-Hz). 2.97 (IH. bdd. Asn-jSCH). 2.76 (IH. 
dd. NeuAc7'-H3eQ ). 2. 62, (IH, bdd, Asn- J3 CH) . 2.15 (12H, s X 4, -Ac). 
1.79 (2H, dd. NeuAc7'- Haax ) ; HRMS Calcd for C7jH,o4NeNaO«[M + Na + ] 
1763. 6034, found 1763. 6074. 

mm B^^M (SOmll, pH6. 0) 7,8 mHC^^$-&. Jack BeansS^ot- '^>^i^ 

iS^— if^38 m^tco zLCDrnm^zix^-^^mmw^mhrc^mM^^L. m^^xu 

PLCC(0DS:^7^A, 2.0 <f>X25cm, mmmmitmW<D\S6^mib^:^. 16^^*^5.3 
0:5^^^"e«7K : T-fe h:^ h U;i/=10:05&^&85 : 15> Zl^Wii!}^ ^ 4 5 ^'^^xm 
5:15 die>80:20 \Zf3i^^o\Zify-J3L>h^mnr^o ^mtZ.Q ml/min) 

^H-NMR (D2O , 30*0 

8.01 (2H. d, Fmoc), 7.80 (2H, d, Fmoc), 7.56 (4H. m, Fmoc). 5. 23(1H, s, 
Maii4-H,), 5.08 (IH, d. GlcNAcl-Hi), 4.53 (IH. d. Gal6-Hi). 4. 32 (IH, dd, 
ManS-Ha), 4.28 (IH, dd, Man4-H2), 2.81 (IH. bdd, Asn-j8CH). 2.76 (IH, d 
d, NeuAc7-H3eQ), 2.59 (IH, bdd, Asn-jSCH), 2.13 (12H, s X4, -Ac), 1.80 
(IH, dd, NeuAc7H3ax ) : HRMS Calcd for C„H,o4N,Na043[M+Na-^] 1763.6034, fo 
und 1763. 6041. 

mmm ? Fmoc m<Dmum. (-fb^ti 3 3 ©^^) 

4 2 



wo 03/008431 



PCT/JP02/06091 



mmm2'vn^nrzi[:^mi 0. ao.ug, 5. 27/fmoi)^5o%^;wj}^u>/N, n- 
^(Dmi¥^^mmr)Mv. Rf^mm^w^m^^fcc mm^t^^v^'M^yJ^^u 

-^h^^y^— (Sephadex G-25 . 2.5 <f>X30ci, MHI^IKJ^tK, S^jgfil. Oml/m 
^H-NMR (sot:) 

5 5.12 (s. IH, Maii4-H-1). 5.07 (d, IH. / = 9. 7 Hz, GlcNAcl- H-1). 4.92 
(s, IH. Man4'-H-1). 4.76 (s. IH, Man3-H-1), 4.62 (d, IH, / = 8.0 Hz, Glc 
NAC2-H-1), 4.58 (d, 2^ / = 7. 8 Hz, GlcNAc5, 5'-H-l), 4.47 (d. 2H, / = 7. 
9 Hz. Gala, 6'-H-l). 4.24 (bd, IH. Man3-H-2). 4.19 (bdd, IH, / = 3. 2 Hz. 
1.4 Hz, Man4'-H-2), 4.12 (bdd, IH, / = 3. 2 Hz, 1.4 Hz, Man4-H-2), 2.93 
(dd, IH. 7=4. 5 Hz. 17. OHz, Asn-jSCH), 2.93 (dd, IH, / = 6. 8 Hz, 17.0 
Hz, Asn.-3CH), 2.08 (s. 3H, Ac), 2.05 (s, 6H, AcX2), 2.01 (s, 3H. Ac) 

{t:'&!^3(28mg, 21. Siiimol) t'^7>^jfii?f7;i'r^5>1.0mg$HEPESM®^IK (SOmM, 
PH5. 0. 454jtiL) y-f^SniJ^-if ('y^-^T JV}^ ^) y^^^U. 

from Viblio Cbolerae. 198idU) ^JP;^fco d © ^37X^1? 20^ Pel #«L;^c^, 

mc^m\zj^f)Ef^mr'&BmLrco Kji^mm^mamc packed column d- 

ODS-5 S-5 120A ODS No. 2020178, 20X250inm. Jgli^iS»5OiiiM0^T>^ n^/ A 
tK^?^: TirhnhU;V=80 : 20, .g5ji4iL/iniii)T^^bfc. S{CODS*^A(n 
;^^:>"-;i/75Cu-0PN, ISXlOOmm, *?0{CHjO<&50inLSfEL/, ;^{C25%T-fe h- h U 
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^H-NMR (30*0 

6 7. 91 (d, 2fl, / = 7. 5 Hz, Fmoc), 7. 71 (d. 2H, / = 7. 5 Hz, Fmoc), 7. 51 
(dd, 2H, 7 = 7.5 Hz. Fmoc), 7.43 (dd, 2H, / = 7. 5 Hz, Fmoc), 5. 12 (s. IH, 
Man4-H-1), 4.99 (d. IH. 7 = 9. 5 Hz, GlcNAcl-H-1). 4.92 (s, lH, Man4'-H- 

1) , 4. 76 (s, IH, Man3-H-1), 4.58 (d. IH, 7 = 8. 0 Hz, GlcNAc2-H-l), 4.55 
(d, IH. 7 = 8. 4 Hz, GlcNAc5'-H-l), 4.47 (d, IH. 7 = 7. 8 Hz. Gal6'-H-1). 
4.34 (t. IH. Fmoc). 4.24 (bd, IH, 7 = 1. 9 Hz Man3-H-2), 4.18 (bdd. IH. 7 
= 1.4 Hz, 3.3 Hz, Man4-H-2). 4.11 (bdd. IH. 7 = 1. 4 Hz, 3. 5 Hz, Man4'-H- 

2) . 2.72 (bdd. IH, 7 = 3. 0 Hz, 15.7 Hz. Asn-jSCH). 2.52 (bdd. IH, 7 = 
8.7 Hz, 15.7 Hz, Asn-jSCH), 2.06, 2.05, 2. 04. 1.89 (each s. each 3H, 
Ac); HUMS Calcd for CjsHiioNsNaOisW+Na+l 1837. 6402, found 1837.6471 

'fb'&tf7(20mg, 9AtJLml)tO>'ikfn7)V:/^>L6mg^lSEmmm^m (SOmM. 
PH5.6. 323mL) ^zmm^"^. /'f^^-a^-lf (>'if'^7)V\f^)y^^m. 
front Vibiio Cbolerae, 141mU) ^ia^fc, ^KDmU^ZlWimmBMhrcm. 
HPLC^J-«ffcJ;DKJiSJ^T^«imb;/to MViTHPLC(YMC Packed Column D-ODS-5 
S-5 120A ODS No. 2020178> 20X250mm, mmmmtZOmmUT>'E:z^ ATi^m 
m.'. r-feh:^bU;P=80 : 20, 0S3i4fflL/min)7?JlilS[b;fe, MJc0DS;^7^A (n;^^: 
i/-;i/75C,g-OPN, ISXlOOimii, *lDJCHjO&50mLcK ^^t25%7-fe h:n h U 

mhxmm-^'&rc)x-m,Mvrctz.^. B^t-r^it^msiumg, jix^76%)<£ 



wo 03/008431 



PCT/JP02/06091 



it^miU^m. 2i f£ mo\) t^zyikm7)V':f 5. y\.lmg^m.?ES^mT^m (SOmM. 
PH5.0. mill) {C^M^ii-, y-r if ('>i5^V7;i/FiJ 

froBi Yiblio Cbolerae, 134mO) ^M^tc, ^.(Dmm^ZlV-Cimmi^UVrc^. 

mfLc^m\z^^RmnT^mmLit. m^^x . Rj^mm^mLcmc packed 

Colum D-ODS-5 S-5 120A ODS No. 2020178, 20X250inm, mm^M^nommmr 

>^:i^A7|c^?g : h- b U;i/=80 : 20, »ftii4iiiL/niin) Tit® bfco MtC 
0DS;)!j^A(3;^^$/-;W5Cig-0PN, ISXlOOmm, SII]{CH,0^50iiiLSSb, J^fc25% 

i5(28iiig. W74x);&t#e.n;to #e.nfcfl;'&'Ki©tfa6g5^-i5^TOT®®OT 

'H-NMR (30t:) 

6 7. 92 (d, 2H. / = 7. 5 Hz, Fmoc), 7. 71 (d, 2H, / = 7. 5 Hz, Fmoc), 7. 51 
(dd, 2H, /= 7. 5 Hz. Fmoc). 7.44 (dd. 2E / = 7. 5 Hz. Fmoc), 5.10 (s, IH, 
Maii4-H-1), 4.99 (d. IH, /= 9. 5 Hz, GlcNAcl-H-1), 4.92 (s, IH, Man4'-H- 
1). 4.76 (s. IH. Man3-H-1) 4.58 (d. 2H. GlcNAc2, 5'-H-l). 4.47 (d. IH. / 
= 8.0 Hz, Gal6*-H-1), 4.35 (t. LH, Fmoc), 4.24 (bd, IH, / = 1. 9 Hz. 
Man3-H-2), 4.11 (bs, IH. Man4'-H-2). 4.07 (bs. IH. Man4-H-2). 2.72 (bd, 
IH, / = 15. 5 Hz, Asn-jSCH). 2.52 (bdd, IH, / = 8. 7 Hz, 15.5 Hz, Asn- ^ 
CH). 2.06. 2.04. 1.89 (each s, each 3H. Ac); HRMS Calcd for Cj,H„N5Na04o [M 
+Na+] 1634. 5608, found 1634. 5564 

mmm 1 1 i\:'^m<D^0^ 

'fb'&tllBdlmg. 6. 8 m mo 1) t^-ysSsL^rJl^':^^ >1. img^mVESmmmU (SOmM. 
PH5.0. 269itiL) izmm-^"^. & y i7 h=yy-i£ (^^b^Xll^tS, from 
Jack Beans, 11/iL. 275mD) &iD^:fe. Il©^?0E^37t:T14^IS^gb?^^, 
mC6^m\Z^V Rf^^T ^^MbTzo K^sm^^^lCiXUC Packed Column D- 

45 
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ODS-5 S-5 120A ODS No. 2020178. 20X250iiim. mm^mtiMmM7>^=.^A 
Xt'>-;i/75C,j-OPN. ISXipOim, g^0{CH,O$5GiiiLg£b. )k\Z25%7±.h=^h^J 

}v^mbxmiti-^^rc)rfs^mvrct^^. ae<)<fci-sft:-&ti70(6.3mg. mm 
64%) iim s nfco # s nfcit^momw^f-^ hot®® t) s . 

'H-NMR (30t)) 

5 7. 91 (d. . 2H. / = 7. 5 Hz. Fmoc), 7. 70 (d. 2H. / = 7. 5 Hz, Fmoc), 7. 50 
(dd, 2H. / = 7. 5 Hz. Fmoc). 7.43 (dd. 2H. / = 7. 5 Hz. Fmoc), 5.10 (s, IH, 
Maii4-H-1), 4.99 (d, IH. / = 9. 5 Hz. GlcNAcl-H-1). 4.91 (s, IH. Man4'-H- 
1), 4.76 (s. IH, Man3-H-1). 4.55 (d, 2H, GlcNAc2, 5'-H-l), 4.32 (t. IH. 
Fmoc), 4.24 (bs. IH, Man3-H-2), 4.10 (bs, IH, Maii4-H-2). 4.06 (bs, IH, 
/= 1.3 Hz, Maii4'-H-2); 2.72 (bd, IH, / = 14. 0 Hz, Asfl-jSCH), 2.52 (bdd, 
IH, / = 9. 5 Hz, 14.8 Hz. Asn-jSCH), 2.06, 2.05, 1.89 (each s, each 3H, 
Ac): MS(Fab) Calcd for CjiHggNsGjsEM+H^] 1450.5, found 1450.4 

rnmm 1 2 ^^mi^(D^^ 

'fb'&tl8(47iDg, 25jCimol)i:r>->Jlil«T;V:/5>l. 9mg^HEPESM®^?S (SOinM, 

pH5. 0, 840 Ail) \zmm^^> y-r^s-ij^— tf (.^ycr-^r)]/^^) v^^m. 

from Yiblio Cbolerae, 369mU) ^M^tzo 2:0^^^^37'CT37I^F^#eLfc^, 

Packed Column D-ODS-5 S-5 120A ODS No. 2020178, 20X250mni, ll|l^li«50mM 
i^mT>^:-'^i>7jc^^: T-th~bU;l.= 80: 20, gi!5i4mL/min) T?l»^L;^o 
MC0DS:^7 7A(:37.^:>'-;i'75Ci8-0PN, 15X 100mm, SI0CH,OS50mLSiEL, ;k\t 
25%T-kh:ihU;P^i^bT^ffi$-g-rc)T'l8iJiU;/S:i:ii5, gW^fSffc-g-ilfef 
20 (26mg. iR^653;)S#fc, #e»nfe^b'&iK»©4&SW5^-^«£^T©® DTafeS. 
'H-NMR (30t)) 

4 6 
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5 7.92 (d, 2H. / = 7. 5 Hz, Fmoc). 7.71 (d. 2H, / = 7. 5 Hz. Fmoc), 7.51 
(dd. 2H. /= 7. 5 Hz, Fmoc), 7.43 (dd. 20. /= 7. 5Hz. Fmoc). 5.12 (s, IH, 
Man4-H-1). 4.99 (d. IH, / = 9. 4 Hz, GlcNAcl-H-1), 4.91 (s. IH. Matt4'-H- 
1). 4.77. (s, IH. Man3-H-1), 4.57 (bd. 2H, GlcNAc2. 5'-H-l). 4. 46 (d. IH. 
/= 7. 5 Hz. Gal6'-H-1). 4.34 (t. 3H. Fmoc). 4.24 (bs. IH. Man4'-H-2). 
4.19 (bs, IH, Man4-H-2), 2.72 (bd, IH, / = 15. 5 Hz. Asn-j3CH), 2.52 (bdd. 
IH. / = 9. 2 Hz. 15.5 Hz, Asn-jSCH). 2. 06. 2.05. 1. 89 (each s, each 3H. 
Ac); HRMS Calcd for C8THs7N5Na04oCM+Na+] 1634.5608, found 1634.5644 

'fb;'&tJ20(12ing. 7.4jttmol)i:<:7i/jfiijf7;U:/5>1.0mgSHEPES^^^^g (50inM, 
PH5.0. SaOjtiL) \zmm-^'&, Q-13^i7Vi^^-M C^-fb^X^^fcia, from 
Jack Beans, 12/zL. 297mU) ^MXtz, J:®^?g^37'C'C46l^rB^^gbfe^, 
HPLC^3-trt'^0K^S:|l7^5l^bfc, Rm^^^mitimz Packed Column D- 
ODS-5 S-5 120A ODS No. 2020178, 20X250mm, Jlii^jSttSOiiiMg^mT >^:-^7A 
7jc^^ : T"fehnhU;i/=80 : 20, $ii^4inL/min)T?i|tMLfc, MfcODS:&^A(n 
X^v'— ;p75C,g-OPN, 15XlOOram„ SIOfcHjO^SOmLgSL, ^lC25%T-fe f U 

'H-NMR mv,) 

(5 7.90 (d. 2H. /= 7. 5 Hz. Fmoc). 7.70 (d. 2H. / = 7. 5 Hz. Fmoc). 7.49 
(dd. 2H, /= 7. 5 Hz, Fmoc), 7.42 (dd, 2H, / = 7. 5 Hz, Fmoc), 5.11 (s, IH, 
Man4-H-1). 4.99 (d. IH. / = 9.4 Hz. GlcNAcl-H-1). 4.91 (s. IH, Man4'-H- 
1). 4.76 (s. IH. Man3-H-1). 4,55 (d. 2H. GlcNAc2. 5-H-l). 4.31 (b. IH. 
Fmoc). 4.24 (bs. IH. Man3-H-2). 4.18 (bs. IH. Man4-H-2). 3.97 (dd. IE / 
= 1.8 Hz. 3.3 Hz. Man4'-H-2). 2.72 (bd. IH. 7 = 15. 5 Hz, Asn-jSCH), 2.52 

4 7 
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(bdd, IH, 7=8. 0 Hz. 15. 5 Hz, Asn-j8CH), 2.06, 2.05, 1.88 (each s, each 
3H, Ac); MS(Fab) Calcd for CjiHsjNsOjjCM+H-'] 1450.5. found 1450.3 

. mum 1 4 it'tmitio:)^^ 

^\:^m(mg, 18.4/Ainol)i:^7'>jfill*7;V:/5>2. 5ig^HEPES^«S§?S (SOniM. 
pH5. 0, 713 /^^$n^--lf (S/^TTJUH U ^y^^ftia, 
from Yiblio Cbolerae, 134mU) ^M^Tc. ^(Dmm^ilX:'^immBmVrc^. 

mLc^m\z^r)Kfi^nr^^mi^rcio m^^x. Rjt^mm^mLcimc packed 

Column D-ODS-5 S-5 120A ODS No. 2020178, 20X250iniii. mm^M^tiOmWMT 
^'^rn'^ATK^^ : Tir h-hU;V=80 : 20, it5l4iDL/miD) T^MU;^, M\Z- 
0DS:j!jyA(3 7>^:->— ;i/75Cig-0PN, ISXlOOmm, *^lCH,0^50rt L, :kiZ2Z% 

i6(i3mg. iisLmm)i)m^nrco n?>tirci\:^^(Di^mmy'-:$'mr<Dm^-v 

'H-NM (301C) 

5 7.92 (d, 2H, / = 7. 5 Hz, Fmoc), 7.71 (d. 2H. 7 = 7. 5 Hz, Fmoc), 7.51 
(dd. 2H, 7=7. 5 Hz. Fmoc). 7. 44 (dd, 2H. 7 = 7. 5 Hz, Fmoc), 5.00 (d, IH, 
7= 9.9 Hz. GIcNAcl-H-1), 4.92 (s. IH, Man4'-H-1). 4.75 (s. IH, Man3-H- 
1), 4.58 (d, 2H, 7 = 7. 5 Hz, GlcNAc2, 5'-H-l), 4.47 (d. IH 7 = 7. 8 Hz. 
Gal6'-H-1), 4.34 (t, IH. Fmoc), .4.10 (bd, IH. Man3-H-2), 4.07 (bs. IH. 
Man4'-H-2), 2.72 (bdd. IH. 7 = 15. 5 Hz, Asn-jSCH). 2.52 (bdd, IH, 7 = 
9.2 Hz, 15.5 Hz, Asn- /3 CH), 2. 07, 2.05, 1.89 (each s, each 3H, Ac); 
MS(Fab) Calcd for C8iH,jN50j5[M+H+] 1450. 5. found 1450.3. 

mmm 1 5 it'tmn(D^^ 

'fb'&i^ieOmg. 6. 2jaiol) i'^i^Jfiltf 7;^:^5 >1. 6mg^HEPES^«^ (50mM, 

48 . 
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PH5.0, 613mL) ^zmm-^'^^ 13-:^^^ bS/^'-'if (^ib^XH^fc^. from 
Jack Beans, 186mU) ^iU^t^o ^(Dmm^ZTCl!Z2mm^mVrc^. mC^m 
\Z^y)R}l&^r^mmvrco K^S^^^HPLC(YMC Packed Column D-ODS-5 S-5 
120A ODS No. 2020178, 20X250iniD. mm^l^^t^0^mfkT>'e=.^A:^^^:r 
-fe h~ hU;W=80 : 20. UM^mL/mjOnn^LTco M{C0DS5!7^A(n7.^:>'-;W 
75Ci8-0PN, ISXlOOmi, ft?J!JfCHjO^50rt 'At2^%7±h V JV^UhX 

•H-NMR (30*0 

5 7.89 (d, 2H, / = 7. 5 Hz, Fmoc), 7.68 (d, 2H, / = 7. 5 Hz, Fmoc). 7.49 
(dd, 2H, /= 7. 5 Hz, Fmoc). 7.42 (dd, 2H, / = 7. 5 Hz, Fmoc), 4.99 (d. 
IH. 7= 9.7 Hz, GlcNAcl-H-1), 4.91 (s. IH, Man4'-H-1), 4.55 (d. IH, 7 = 
8.1 Hz. GlcNAc2. 5'-H-l), 4.09, 4.07 (s. IH. Maii4'-H-2. Man3-H-2). 2.72 
(bd. IH. 7= 15. 5 Hz Asn-j8CH), 2.56 (bdd. IE, 7= 8.1 Hz. 15.5 Hz. Asn- 
/3 CH), 2. 07, 2.05. 1.89 (each s, each 3H. Ac); MS(Fab) Calcd for 
C55H„N5NaOso[M+Na+] 1310.5, found 1310. 2 

'ffc;'&itl^l7(3.4mg, 2.6/imol) -yikWr ^ >1. Img^HEPES^®^^ 
(50niM, PH5.0. 257 AiL) JV-r-fe^'Jl'-iS -D-^;W3lJ-5 "iJ^-if (-> 

i^'77;H^Uy^ from Jack Beans, 144iU)Sn;^:fe. J:©^^<£37t:i?24l^f^^ 
■ U/^m, mmmiz^r) ^j^s^r ^mhTco KJitsmm^mcmc Packed 
Column D-ODS-5 S-5 120A ODS No. 2020178, 20 X 250mm. mm^^^\tiQwmM7 
y=E::i^A^m^:7±h=^hV)V=%0:20. s^3i4niL/min)T^iiU;fe. 
0DS*^A(3X^'>— ;W5C,g-0PN, ISXlOOmm, S?0J-Hj0^50fflLSSU, :k\Z2B% 

49 
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18(2. iiiig. iR3^75%)5&«#^tLfc, ^iE}nrcih^m(Dmm^¥-^\mT<DmKi 

'H-NMR (30t:) 

(5 7.91 (d. 2H, /= 7.5 Hz. Fmoc), 7.71 (d, 2H. / = 7. 5 Hz. Fioc), 7.51 
(dd. 2H, / = -7. 5 Hz, 7.5 Hz, Finoc), 7.43 (dd, 2H, / = 7.5 Hz, 7.5 Hz, 
Fmoc). 5.00 (d. IH, /= 9. 7 Hz. GlcNAcl-H-1). 4.91 (d, IH. / = 1. 6 Hz. 
Man4'-H-1). 4.76 (s, IH. Man3-H-1). 4.58 (d. IH. /= 7. 8 Hz. GlcNAc2-H- 
1). 4.34 (t. IH. Fmoc). 4.07 (d, IH, / = 2, 7 Hz. Man4'-H-2), 3.97 (dd. 
IH. / = 1. 6 Hz, 3.7 Hz, Man3-H-2). 2.72 (bdd. IH. 7 = 3. 2 Hz. 15.1 Hz. 
Asn-jSCH). 2.52 (bdd, IH. /= 8. 9 Hz, 15. 1 Hz. Asn- ;8 CH) , 2. 07. 1.89 
(each s. each 3H, Ac); MS (Fab) Calcd for CflHssNAsCM+Na^] 1085. 4. found 
1085.3 

'fb-&tl9(28mg. 16^4101) t^-yjtmT JV:/^ >l 7mgSHEPESM»^^ (50iM, 
PH5. 0. 624ml) \zmm-^'^> /.^^^--y-^ (-yif'^7}V\^V y^^m. 
from Viblio Cboierae, 117mU) ^ia^tco J:©^?«^37t:-ei7l^f8Jj^«bfc^, 
HPLCi)-^{Cj; DSJE&ll7^5S^vL'fc. M^^X. H/iSit^^HPLC(YMC Packed 
Column D-ODS-5 S-5 120A ODS No. 2020178, 20X250mm, Jlifi^^i«50mMi^^7 
y=e=L^A7i!.mm:r±h:=-hV}V=iO :20. Sgji4mL/min)T«®L;fc. MiZ 
ODS:jt7^A(nX^i^*-;W5C,j-OPN, 15XlO0mm. :fe?[fl'H,O^50mLSSt, 'A\Z25% 

21(14. 6mg. wm)ii)m^nrco %ibnrcit^m<Dmmm^-^\t&.T<DmKt 

Tibs. 
•H-NMR (30t:) 

5 7.92 (d. 2H. / = 7. 5 Hz. Fmoc). 7.71 (d. 2H. / = 7. 5 Hz. Fmoc). 7.50 
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(dd. 2H, / = 7.5 Hz, Fmoc), 7.43 (dd, 2H, / = 7. 5 Hz. Fmoc). 5.12 (s. IH, 
Man4-H-1). 4.99 (d, IE, / = 9. 5 Hz, GlcNAcl-H-1), 4.77 (s. IH, ManS-H-l), 
4.57 (d. 2H. /= 7. 2 Hz, GlcNAc2-H-l). 4.46 (d, IH, /.= 7.8 Hz, Gal6-H- 
1). 4. 34(t, IH Fmoc), 4.22 (bd. IH. / = 2. 7 Hz, Maii3-H-2). 4.19 (b. IH, 
Man4-H-2), 2.72 (bdd. IH. / = 15. 5 Hz. , Asn- j3 CH), 2.52 (bdd, IH, 7=9.8 
Hz, 15.5 Hz, Asn-eCH), 2.05 (s. 6H, AcX2). 1.89 (s. 3H. Ac); MS (Fab) 
Calcd for Cg,HjjNs03sCM+H+] 1450.5. found 1450. 3 

mmm 1 8 it^m2(D^^ 

it^midOmg, 6.9iimo\) t^i^itmTJV^^yhm^WFESmm^^ (50inM. 
PH5.0. mill) \zmM-^'^> j3-:y^i57 b->^-1f (^ib^XHaM, from 
Jack Beans, 205mU) ^M^^o J:o^?|g*37'CT20i^ia#Sbfc^, miC^m 
\Z^X)KB1^T^mmvrco SJtS^?S?^HPLC(W Packed Column D-ODS-5 S-5 
120A ODS No. 2020178. 20X250iDjn, Jg|i^l^f^50iiiM#M7>^::^>>A*^^S : T 
irh— hUJU=80 : 20, ilji4niL/iDin)lrMiiL/:/t. MJCODS;«J (3X^>'-;1' 
75C,8-OPN, .15X10.0inm, SI0fcHjO^&5OmL?J!Et, <^fC25%7-fe hn b U Jl^?£SSLT 

'H-NMR (30"C) 

5 7.87 (d, 2tt /= 7. 5 Hz. Fmoc). 7.67 (d. 2H. / = 7. 5 Hz, Fmoc), 7.48 
(dd, 2H. / = 7.5 Hz. Fmoc), 7.41 (dd. 2H. / = 7. 5 Hz. Fmoc). 5.12 (s, IH. 
Man4-H-1). 4.99 (d. IE, / = 9. 7 Hz, GIcNAcl-H-1), 4.76 (s, IH, Man3-H-1), 
4.55 (d. 2H. /= 8. 6 Hz. GlcNAc2. 5-H-l). 4.26 (t. IH. Fmoc). 4.22 (d, IH. 
7 = 2. 2 Hz. Man3-H-2). 4.18 (bdd, IH. 7 = 1. 3 Hz. 3.3 Hz. Man4-H-2). 
2.72 (bd. IH. 7= 15. 5 Hz, Asn-jSCH), 2.54 (bdd. IH. 7 = 9. 5 Hz. 15.5 Hz. 
Asn-iSCH). 2.05 (s. 6H. AcX2). 1.88 (s. 3H. Ac) ; MS(Fab) Caicd for 
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C55H,8N503o[M+H+3 1288. 5, found 1288. 3 

iiji^j 1 9 it-^mzo^^ 

i\:^^22iZ. 6mg. 2.i(im\) t^z/6LmT}V':f^>L2Mg^mnsmmf^^ 
(SOinM. pH5. 0, 277mL) fc^^^ii", JV-T-lr5^;Wj3 -D-^^;^3•t^Sn^-if 
^VTJl'FU^y^ from Jack Beans, 195mU) ^SP^:fco ^:©^?S$37"C*^24^Fb1 
#Mbfc^> HPLC5^#fJCj;DS;S^7^lt^bfc. SJi&}^^^HPLC(YMC Packed 
Column D-ODS-5 S-5 120A ODS No. 2020178, 20X250im> ME^t^^tiOv^WMT 
^qEnC'i^Tlc^^ : 7'fehr:hU;l/=80 : 20, i^tS4inL/iQin)7?^Mbfe. M\Z 
0DS5!7^A(n7.^:->-;W75C,8-0PN, ISXlOOim, MfCHzO^SOmLMb, ^^(c:25% 

23(2. 3mg. jR¥77%)*t#e.ni^c. %^nrcn:^m<Dmm^5'-'^usxr<Dmr) 

'H-NMR (SCC) 

5 7.91 (d, 2H. / = 7. 5 Hzi Fmoc), 7.70 (d, 2H, / = 7.5 Hz.. Fmoc). 7.50 
(dd, 2H, / = 7. 5 Hz, Fmoc). 7.43 (dd,' 2H. / = 7.5 Hz. Fmoc). 5.11 (s. IH. 
Man4-H-1), 4.99 (d. IH, / = 9, 7 Hz, GlcNAcl-H-1), 4.77 (s. IH, Man3-H-1), 
4.57 (d, IH. /= 6. 5 Hz, GlcNAc-H-1), 4.33 (t, IH, Fmoc), 4.22 (d, IH. / 
= 3.0 Hz, Man3-H-2). 4.07 (bdd, IH, / = 2. 1 Hz, Man4-H-2), 2.72 (bdd, IH, 
/ = 15.5 Hz, Asn-aCH), 2.52 (bdd, IH, / = 8. 9 Hz, 15.5 Hz, Asn-j8CH). 
2. 05. 1.89 (each s. each 3H, Ac); MS (Fab) Calcd for C^HjjNAs [M + H + ] 
1085.4. found 1085.3 

1116^^2 0 it'^mKD^m 
'fb-&tllO(123mg. htimol) t^'^!km7)V':f^>il. Img) *HEPESM®^?g 
(50mM. PH5.0, 2. 5mL) fc^^^U, Q-^y ^ hi^y-'if (^<b#Xliam> 
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froa Jack Beans. 24mL. 612mU) ^in^fe. 2:0^?g?£37'C"r61I^r^^fibfe . 
HPLCCYMC Packed Column D-ODS-5 S-5 120A ODS No. 2020178x 20X 250™, M 

mf^mtBommmr >'e=.ry j^yi(,^^ r-^h-h'^j )v = io : 20,. mm 

3. 5inL/iiii)Ti^Sbfc. M{C0DS;t7^i^(3^^:'>-;i/75C,8-0PN, ISXlOOmm. M 
>H-NMR (30'C) 

(5 7.91 (d, 2H. /= 7. 5 Hz, Fmoc), 7.71 (d, 2H, / = 7. 5 Hz. Fmoc). 7.50 
(dd, 2H, 7=7.5 Hz, Fmoc), 7.43 (dd, 2H, / = 7. 5 Hz, Fmoc), 5.11 (s, IH, 
Man4-H-1), 4.99 (IH. d. / = 9. 9 Hz, GlcNAcl-H-l). 4.91 is. IH, Man4'-H- 
1), 4.76 (s, IH, Man3-H-1), 4.55 (d, 2H. 7 = 8. 6 Hz. GlcNAc2, 5-H-l), 
4.34 (t, IH. Fmoc). 4.24 (s, IH. Man3-H-2). 4.18 (s. IH. Man4-H-2). 4.10 
(s. IH. Man4'-H-2), 2. 72 (bd, IH. 7=15. 5 Hz. Asn-jSCH). 2.51 (bdd. IH. 
7 = 9.0 Hz. 15.5 Hz, Asn-jSCH), 2.06 (s, 3H. Ac). 2.05 (s, 6a AcX2), 
1.88 (s. 3H. Ac): HRMS Calcd for C,jH,o,N,Na04oCM + Na + ] 1675.5873. found 
1675.5841 

mmm 2 1 ^^mn(D^^ 

ft-g-tlll (50mg. 30Atmol) ^'^'>Jfil^tT;i/:/5 >2. Omg^HBPES^«^?g (50mM, 
PH5.0. 920 ML) ^zmm-^'it. N-7±^)V-B-d-^)Vn^^-i^—[f {-y^^y 
;WFUy5^a^. froa Jack Beans. 2. lU) ^Jn;^^o c:®^^^37t:T48^r^ 
j^gb;^^. HPLC^5'*ffcJ:!9SJi&i^7<&ll^b;fc. KJ^^I^eSHPLCCYMC Packed 
Column D-ODS-5 S-5 120A ODS No. 2020178, 20X250mm, mmi^B^tSQmmM . 
7>^::i'>!A7K^^: 7-irhn hU;W=80 :.20, tSE3i4mL/min) TH^L, l^^n 
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6, g6<)i:i-§'fb-&itii2(25ing, !isLmm)-^m^nrco n^nTcit-^momm^ 

.'H-NMR (30*0 

(5 7.91 (d, 2H, /= 7. 5 Hz, Fmoc), 7.70 (d. 2H. / = 7. 5 Hz, Fmoc), 7. 50 
(dd, 2H, / = 7. 5 Hz. Fmoc). 7.43 (dd, 2H, / = 7. 5 Hz, Fmoc), 5.10 (s. 
IH. Maii4-H-1). 4.99 (d, IH, / = 9. 7 Hz, GlcNAcl-H-1). 4.91 (bd. IH, / = 
1.6 Hz, Man4'-H-1), 4.77 (s, IH, Maii3-H-1), 4. 58~4. 52 (b, IH, GlcMc2- 
H-1), 4.33 (t, IH, Fmoc). 4.24 (bs. IH. Man3-H-2). 4.06 (dd, IH. / = 1. 6 
Hz, 3.2 Hz. Maii4-H-2). 3.97 (dd. IH. / = 1. 6 Hz. 3.5 Hz, Man4'-H-2). 
2.72 (bd. IH, 7 = 15.5 Hz. Asn-jSCH). 2.53 (bdd. IH. / = 9. 0 Hz. 15. 5 Hz. 
Asn-jSCH). 2.05, 1.88 (each s. each 3H. Ac) 

mmm2 2 it^mno^-^^ 
it^miimg, n nmDt^z^jkmr s.>o.9mg^mmmm^m (somM. 

PH5.0. UQp,L)\zmM^^^ a-'^yj-y^-M (>>i^T7;W H U y 
froE Jack Beans, ZOiil, 3. 2U) ^iaXtZo ^:©j^^^37t:T21I^PBl#«b^cm, 
HPLCii-*ftCj;0SJ5&J^7^II^U}^o i^ViTHPLC(YMC Packed Column D-ODS-5 
S-5 120A ODS No. 2020178, 20X250inm. Jlll^®Ji50inMl^^T>^-':7 AtK^ 
m : T"feh:nb U;V=80 : 20, M3i4inL/mln)T)RIS$S:fT'3fe, MfcODS*^A(n 

7. ^v-;i/75Ci8-0PN, ISXlOOmm, :llOJCHj0^50mLgSU, :k\Z2^%T±h—hV 

'H-NMR (30*0 

(5 7. 92 (d. 2H, / = 7. 5 Hz. Fmoc). 7.71 (d. 2H. / = 7. 5 Hz. Fmoc). 7.51 
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(dd, 2H, / = 7. 5 Hz. Fmoc), 7.43 (dd, 2H. / = 7. 5 Hz, Fmoc), 4.99 (d. IH, 
/=9. 5Hz. GlcNAcl-H-1). 4.76 (s. IH, Maii3-H-1). -4.57 (IH, GlcNAc2-H-l). 
4.06 (d, IH, / = 3.2 Hz. Man3-H-2). 2.72 (bd, IH,. /= 15. 5 Hz, Asn-iSCH), 
2.52 (bdd, IH, / = 8. 3 Hz, 15.5 Hz, Asn- /3CH). 2. 05. 1.89 (each s, each 
3H, Ac) 

^fr-otz, ^T, MTXA7^>'Fmoc#:iMiiol*fcOfc240AtL<7)^,i^>*^^;i/ 

fc. TLc mmi^mti'Xm mm7>'e=.^j^ :-('j':^uny-)v=8 : 5^m 
Kmmm(Dimmm^xn»mm¥^hrcm. ^mhtcmm^^^mhtco #e>n 

rcnWi^:^\zmM-^'\^. 35t:i?XA*5j^l/-hL7t, Mlcb;i/X>S:3iiiLJa;^xn 
4- (n;;^^:'>-;i/75C,8-0PN> i5xiooiii]ii> mm^mtyiO \z^y)^nLrc> 

mmm 2 3 it^mzo^^ 

5'fb'&«^26(6. 3mg, i^mm)i!}m^nrco n^ntcit^mo^mm^y'-^^t&.T 
(Dmvx$>^o 
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'H-NMR (30X:) 

5 5.13 (s. IH. Man4-H-1), 5.07 (d, IH. / = 9. 9 Hz, GlcNAcl-H-1). 4.95 (s, 
IH. Maii4'-H-1). 4.78 (s. IH, Man3-H-1). 4.62 (2H, GlcNAc2, 5'-H-l), 4.56 
(d, IH. / = 8.1 Hz. GlcNAc5-fl-l). 4.52 (d. IH. /= 7. 8 Hz. Gal6'-H-1). . 
4:25 (bs. IH. Man3-H-2). 4. 19 (bs. IH. Man4'-H-2). 4. 12 (bs, IH. Man4-H- 
2). 2.94 (dd. IH. / = 4. 5 Hz, 17. OHz, Asn-jS CH), 2.85 (dd. IH. / = 6. 8 
Hz. 17.0 Hz, Asii-jSCH). 2.68 (dd. IH. / = 4. 6 Hz. 12.4 Hz. NeuAc7;-H-3e,). 
2.08, 2.07, 2. 06, 2.04, 2. 02 (each s. each 3H. Ac). 1.72 (dd, IH, / = 
12.1 Hz, 12.1 Hz, NeuAc7'-H-3„); MS(Fab) Calcd for C^iHugNAi CM + H + ] 
1884. 7. found 1884. 5 

mmm2 5 it^mio^^ 

{t'^midh Omg, 5. 8jtiniol)§±IB®^f^-e23I^MS|i&$it;*bi:£:5> U^t 
•H-NMR (30t:) 

(5 5.11 (s, IH. Man4-H-1), 5.08 (d, IH, / = 9. 7 Hz, GlcNAcl-H-1), 4.95 (s. 
IH, Man4'-H-1), 4.78 (s. IH. Man3-H-1). 4.62 (d, 2H, GlcNAc2, 5'-H-l), 
4.45 (d. IH. ;= 7. 6 Hz, Gal6'-H-1). 4.26 (bd. IH. Maii3-H-2). 4.12 (bd. 
IH. Man4'-H-2). 4.08 (bdd, IH, / = 1. 6 Hz. 3. 3 Hz. Man4-H-2). 2.94 (dd. 
IH, / = 4. 0 Hz. 17.2 Hz. Asn-jSCH). 2.85 (dd. IH. / = 7. 2 Hz. 17.2 Hz. 
ASI1-/3CH). 2.68 (dd. IH. 7 = 4. 1 Hz. 12. 1 Hz. NeuAc7'-H-3„), 2.09. 2.07. 
2.04, 2.02 (each s, each 3H. Ac), 1.72 (dd, IH, 7 = 12.1 Hz, 12.1 Hz, 
NenAc7'- H-3J; MS(Fab) Calcd for CejH,o4N6Na04B[M+Na+] 1703.6, found 1703. 
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'H-NMR (30*0 

5 5.07 (d, IH, / = 9. 4 Hz, GlcNAcl-H-1). 4.94 (s. IH. Man4'-H-1), 4.76 
(s. IH, ManS-H-l), 4.61. 4. 59 (each d. each IH, GlcNAc2, 5'-H-l), 4.44 
(d, IE, 7=7. 8 Hz, Gal6'-H-1). 4.10, 4.07 (each IH, Man4'. 3-H-2). 2.93 
(dd. IH, 7=4. 6 Hz, 17. 5 Hz, Asn^jSCH). 2.85 (dd. IH, 7 = 7. 0 Hz, 17.5 
Hz, Asn-3CH). 2.67 (dd. IH, 7 = 4. 6 Hz, 12. 2Hz. NeuAc7'-H-3e<,). 2.08, 
2. 06. 2.02. 2.01 (each s, each 3H, Ac). 1.71 (2H, dd. 7= 12. 2 Hz. 12.2 
Hz, NeuAc7'- H-3„) ; MS(Fab) Calcd for Cj^HjiNgNaO^CM + Na+l 1541.5, found 
1541.3 

mMm2 7 it^mQ(D^^ 
'H-NMR (30*0 

5 5.13 (s, IH. Maii4-H-1). 5.06 (d, IH, 7 = 9. 9 Hz, GlcNAcl-H-1). 4.91 (s. 
IH. Man4'-H-1), 4.77 (s, IH, Man3-H-1), 4.61, 4.60 (each d, each IH, 7 = 
8.0 Hz, GlcNAc2, 5-H-l). 4.55 (d, IH. 7 = 8. 4 Hz, GlcNAc5'-H-l), 4.44 (d. 
IH, 7 =8.0 Hz, Gal6-H-1), 4.24 (bd. IH, Man3-H-2), 4.19 (bdd, IH. 7 = 
1.3 Hz. 3.2 Hz. Man4'-H-2), 4.10 (bdd. IH. 7= 1.4 Hz. 3.2 Hz. Man4-H-2). 
2.90 (dd, IH. 7= 4. 5 Hz. 16.7 Hz, Asn-jSCH), 2.80 (dd. IH. 7 = 7. 5 Hz. 
16.7 Hz, Asn-j3CH). 2.66 (dd, IH. 7 = 4. 6 Hz. 12.4 Hz, NeuAc7-H-3e,), 
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2.07, 2.06, 2.05, 2.02. 2.01 (each s, each 3H, Ac), 1.71 (dd. IH, / = 
12.4 Hz, 12.4 Hz, NeuAc7- H-3J ; MS(Fab) Calcd for C7,H„TNTNa05,[M + Na+] 
1906.7. found 1906.1 

2 8 k'^mW'^^ 

t^it^mii e.omg. i^mm )^#rc. n'E>nrzit'^w^mm'T--$'\t&rf 

'H-NMR (30^) 

5 5.12 (s. IH, Maii4-H-1). 5.06 (d, IH. 7=9.5 Hz, GlcNAcl-H-1), 4.91 (s, 
IH. Maii4'-H-1). 4.77 (s, IH. ManS-H-l), 4.61. 4.59 (each d. each IH, 
GlcNAc2, 5-H-l), 4.43 (d. IH. / = 8. 0 Hz. Gal6-H-1). 4.24 (hd. IH, Man3- 
H-2), 4.18 (bdd, IH, Man4'-H-2), 2. 91 (bd, IH. / = 17. 0 Hz, Asn-jSCH). 
2.81 (dd, IH, /=6. 5Hz, 17. 0 Hz. Asn-3CH), 2.66 (dd, IH, / = 4. 6 Hz, 
12.6 Hz. NeuAc7-H-3e,). 2.06. 2.06. 2.02, 2.00 (each s. each 3H, Ac). 
1.70 (dd. IH. 7 = 12.6 Hz, 12. 6 Hz, NeuAc7-H-3„) : MS(Fab) Calcd for 
Ce3Hio4N5Na04j[M+Na+] 1703, 6, found 1703. 0 

•r5<b-&i^32( 5. 2mg. i\sLmm )'vn^nrcio m^nrcit^m(Dmmmy'-d^^t 

'H-NMR (30t:) 

as. 14 (s. IH. Man4-H-1). 5.07 (d, IH. 7 = 9. 4 Hz. GlcNAcl-H-1), 4.78 (s. 
IH. Man3-H-1). 4.61, 4.60 (each d. each IH. GlcNAc2. 5-H-l), 4.44 (d, IH. 
7= 8.0 Hz. Gal6-H-1). 4.23 (d. IH. 7 = 3.0 Hz. Man3-fl-2). 4.19 (bdd. IH. 
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. /=1.3Hz, 2.9 Hz, Man4-H-2), 2.92 (dd, IH. / = 4. 1 Hz, 17. 2 Hz, Asii-^ 
CH), 2.83 (dd, IH, / = 7. 5 Hz, 12.7 Hz, Asn-jSCH), 2.67 (dd, IH, / = 4. 6 
Hz. 12.7 Hz, NeuAc7-H-3„), 2.06 (s, 6H, AcX2), 2.03, 2.01 (each s, each 
3H, Ac) 1.71 (dd, IE. 7=12. 7 Hz, 12. 7 Hz. NeuAc7- H-3J ; MS(Fab) Calcd 
for C57H94N5NaO„[M+Na+] 1541.5, found 1541.2 

mmm 3 0 it'^mii(D^^ 

'fb'&tll4(9. Img, 5.0jtimol)*±iBO^f^T?13I^WSJtS$-^fctC:5, B^t 

TS'fb'&^^s? (6. 5mg. i|x^77X)T#e>h;/S:, #e>nfe{k;-&tio^31Wx-i$'J* 

'H-NMR (30X:) 

6 5.11 (s, IH. Maii4-H-1). 5.06 (d, IH. / = 9. 5 Hz. GlcNAcl-H-1), 4.92 (s, 
IH. Man4'-H-1). 4.75 (s, IH. Man3-H-1), 4. 61, 4. 57. 4.55 (each d, each 
IH, 7=7. 5 Hz, GlcNAc2, 5, 5'-H-l). 4. 46 (d, IH, 7 = 7. 3 Hz, Gal6'-H-1), 
4.23 (bs, IH, Maii3-H-2). 4.18 (bs, IH, Man4'-H-2). 4.10 (bs, IH. Man4-H- 
2), 2.87 (dd, IH, 7 = 4. 8 Hz, 17.0 Hz, Asn-jSCH), 2.76 (dd. IH, 7 = 7. 2 
Hz. 17.0 Hz, Asn-i3CH), 2.07 (s, 3H, Ac), 2.04 (s, 6H, AcX2), 2.00 (s, 
3H, Ac); MS(Fab) Calcd for CejH,ooNeNa043[M+Na+] 1515-6, found 1615.0 

^:-r^^t;^tr42( 8. Omg. iR^sss; )T#en7t. #e>nfclb^tl®tlS6^x~^ 
'H-NMR (3013) 

5 5.11 (s, IH, Man4-H-1). 5.06 (d, IH. 7 = 9. 5 Hz, GlcNAcl- H-1), 4.91 
(s, IH. Man4'-H-1), 4.76 (s, IH, Man3-H-1). 4.60, 4. 57, 4.55 (each d, 
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each IH. GlcNAc2, 5. 5'-H-l), 4.46 (d, IH. /= 7. 8 Hz. Gal6-H-1). 4.28 (s, 
IH, Man3-H-2), 4.18 (s. IH. Man4'-H-2); 4. 10 (s, IH. Man4-H-2). 2.88 (dd. 
IH. / = 4.0 Hz, 16.6 Hz. Asn-|3CH). 2.77 (dd. IH. / = 7. 5 Hz. 16. 6 Hz, 
Asn-/3CH). 2,07 (s. 3H. Ac). 2.04 (s. 6H. Ac X 2). 2.00 (s. 3H. Ac): 
MS(Fab) Calcd for C6„H,fl,N,0„[M+H+] 1593. 6. found 1593.8 

'fb'&tll5(5.1ig. 3.2^iiiol)^±ia©^fPTlll^|igHiS$ii-fei:C:5, B^t 
'H-NMR (30*0 

5 5.10 (s. IH, Man4-H-1), 5.07 (d. IH. / = 9. 4 Hz. GlcNAcl- H-1). 4.92 
(s. IH. Man4'-H-1). 4.76 (s. IH. Maii3-H-1). 4.61, 4.57 (each d. each IH, 
7=7. 8 Hz, GlcNAc2, 5'-H-l). 4.47 (d, IH, 7 = 7. 8 Hz, Gal6'-H-1). 4.24 
(d, IH, 7= 2. 3 Hz, Maii3-H-2); 4.10, 4.06 (each bd, each IH, Maii4',4-H- 
2), 2.90 (dd. IH. 7 = 4. 2 Hz. 16. 8 Hz, Asn-jS CH). 2. 81 (dd. IH, 7=7.3 
Hz. 16.8 Hz. AsD-j3CH). 2.07. 2.04. 2. 01 (each s, each 3H. Ac); MS (Fab) 
Calcd for CsjHjgN503j[M+H+] 1390.5. found 1390.1 

'fi:^ti7o(4.oing. 2.ztiJiiQ\)^±m<Dmf^mm^Kjt^-^-^^tz.6. gKit 

■rSlb'g-tl72(2. 9mg. W85X)T#e>nfc. #e>n/^{I::^i^CDtl31Wx-^Ji£A 
•H-NMR (30*0 

6 5.09 (s. IH, Man4-H-1), 5.06 (d, 1ft 7 = 9. 8 Hz. GlcNAcl- H-i). 4.91 
(s, IH. Man4'-H-1), 4.76 (s. IH. Man3-H-1), 4.61, 4.54 (each d, each IH. 
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GlcNAcZ, 5-H-l ). 4.24 (s, IH, Man3-H-2). 4. 10, 4.06 (each bs, each IH, 
Maii4, 4'-H-2), 2. 87 (dd, IH, /= 17. 2 Hz, Asn- i3 CH), , 2. 76 (dd, IH, / = 

6.5 Hz, 17.2 Hz, Asn- jS CH). 2. 07, .2.04, 2.00 (each s, each 3H, Ac); 
MS(Fab) Calcd for C4sH„N503j[MH-H+] 1228. 5. found 1228.3 

nmm 3 4 ^t-^mio^^ 

it-^mo (5.4mg, 3.3/iiiiol)?:±tS®^fPTlll^PBlSjiS$itfci:J16. ^mt 

r^it'^mizu. img, iRi^87!i;)T#&nfco n?>tircih^m(Dmmm'r-^iim 

'H-NMR (30t:) 

(5 5.11 (s. IH, Man4-H-1), 5.07 (d, IH. / = 9. 5 Hz, GlcNAcl- H-1), 4.91 
(s, IH, Man4'-H-1). 4.77 (s. IH, Man3-H-1), 4.61, 4.57 (each d.'each IH, 
GlcNAc2. 5-H-l), 4.46 (d, IH, GaI6-H-l). 4.24 (s, IH, Man3-H-2), 4.18 (bs, 
IH, Man4-H-2) 2. 90 (dd, IH. / = 4. 0 Hz, 17.0 Hz, Asn-j8CH), 2.80 (dd, IH, 
/ = 7. 3 Hz, 17.0 Hz, Asn-jSCH), 2. 07, 2. 04, 2. 01 (each s, each 3H, Ac); 
MS(Fab) Calcd for C5,H8jN503g[M+H+] 1390.5, found 1390.2 

mmm s 5 it-^wzo^^ 

t-s{t:^#i73(2.9ing. mmm)'^n^nrco n^nrci\:^mommmy'-i$'\m 

•H-NMR (ZQX:) 

6 5.11 (s, IH, Man4-H-1). 5.06 (d, IH, / = 9. 9 Hz, GlcNAcl- H-1), 4.91 
(s, IH, Man4'-H-1). 4,77 (s. IH, Man3-H-1) , . 4. 60. 4. 54 (each d, each IH, 
/= 7.9 Hz. GlcNAc2. 5- H-1). 4.24 (s. IH. Man3-H-2). 4.18 (dd, IH. / = 

1.6 Hz, 1.6 Hz, Man4-H-2), 3.96 (IH, dd. / = 1. 6 Hz, 1.6 Hz. Man4-H-2), 
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2.88 (dd. IH, 7=4.3 Hz, 16. 8 Hz, Asn-jSCH), 2. 77 (dd, IH, 7 = 7. 2 Hz. 
16.8 Hz. Asn-jSCH). 2.06. 2.04. 2. 00 (each s, each 3H, Ac); MS (Fab) 
Calcd for C46H„N5033[M+H+] 1228. 5, found 1228.3 

'fb'B-tll6(2. 2mg, 1. 5j[imol)$±lB©#f^l?7^FBlS]S$-&fci:C:5, ^mtT 

s-ft^tisgd. Bmg. a^84ai)T#6)nfe, #&nfe'fi:'&i^©tise<jx-^}ie;T 

'H-NMR mV) 

5 5.07 (d. IH. 7 = 9.7Hz, GlcNAcl-H-1), 4.92 (s. IH. Man4'-H-1). 4.75 (s. 
IH. Man3-H-1). 4. 62. 4.58 (each d, each IH. GlcNAc2. 5-H-l). 4.09, 4.08 
(each s. each IH. Man3. 4'-H-2). 2.91 (dd. IH, .7 = 4. 1 Hz.. 16.9 Hz. Asn- 
jSCH), 2.81 (dd, IH, 7=6. 8 Hz. 16.9 Hz, Asn-jBCH), 2.08, 2.04, 2.01 
(each s, each 3H. Ac); MS(Fab) Calcd for C«H„N5Na033 [M + Na + ] 1250.4, 
found 1250. 3 

mmm s ? it^mioo^^ 
'fb'&tind. 5ing, i.2timi)t:±m(Dmr^vummKm-^'^rct:i^. B^t 

•H-NMR (BOr) 

5 5. 07 (d, IH, 7= 9.5 Hz, GlcNAcl-H-1), 4.91 (s, IH, Maii4'-H-1). 4.76 
(s. IH. ManS-H-l). 4.62. 4.55 (each d. each IH. GlcNAc2. 5-H-l). 4.10. 
4.07 (each s. each IH. Man4' , 3-H-2 ) . 2.89 (dd. IH, 7 = 3. 7 Hz. 17.0 Hz. 
Asn-jSCH). 2.79 (dd, IH. 7 = 7. 0 Hz, 17. 0 Hz, Asn-l3CH), 2.07, 2.05, 
2.01 (each s. each 3H, Ac); MS(Fab) Calcd for C«Hg7NsNa03g[M+Na+] 1088. 4, 
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found 1088. 2 

•rs^b'&Ma Big, i^mm)i^n^nrco 'i^Bnrci[:^m(Dmm^y^-^\t&. 

•H-NMR (sot:) 

6 5.07 (d. IH. /= 9.5 Hz. GlcNAcl-H-1). 4.91 (s. IH, Man4'-H-1). 4.76 
(s. IH. Maii3-H-1), 4.62 (d. IH. / = 7. 8 Hz. GlcNAc2-H-l), 4.08 (d, IH. / 
= 2.9 Hz. Maii3-H-2). 2.92 (dd. IH. / = 3. 9 Hz. 17.3 Hz. Asn-jBCH), 2.83 
(dd. IH. 7= 7.0 Hz. 17.3 Hz, Asn-iSCH), 2.07, 2.01 (each s, each 3H. 
Ac): MS (Fab) Calcd for CjAsNAtW+H""] 863.3. found 863.2 

mnm 3 9 i\:^mi(D^0. 

jt;^Wl(2.3mg. .1.6Minol)*±IB©^f^T7I^WS/i&$-&rci:2:5. I^mtt 

sft^i^44(i. 6mg. j\sLmi%)m^nrco '^^nrzi\:^m(Dmm^'f'-^}tur 

'H-NMR (30*0 

6 5. ll.(s. IH. Man4-H-1). 5.06 (d, IH. / = 9. 8 Hz. GlcNAcl- H-1), 4.77 
(s. IH. Man3-H-1). 4.61. 4.57 (each d, each IH, GIcNAc2. 5-H-l). 4.46 (d. 
IH. / = 7. 8 Hz. Gal-H-1), 4.22, 4.18 (each bs, each IH. Man3. 4-H-2); 
2.91 (dd, IH. ;= 4. 1 Hz. 17. 3 Hz. Asn-^CH). 2.82 (dd, IH, 7 = 7. 0 Hz, 
17.3 Hz. Asn-i8CH). 2. 05, 2. 04, 2. 01 (each s. each 3H, Ac): MS (Fab) 
Calcd for C«sHTgNs033[M+H+] 1228.5. found 1228.3 
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'H-NMR (30t:) 

6 5.12 (s, IH. Man4-H-1), 5. 07 (d, IH. / = 9. 7 Hz, GlcNAcl-H-1), 4.77 (s, 
IH. Man3-H-1), 4.61. 4.54 (each d. each IH, GlcNAc2. 5-H-l), 4. 22 (d, IH, 
/ = 2. 5 Hz, Man3-H-2), 4,18 (dd, IH, / = 1. 4 Hz. 3.0 Hz, Man4'-H-2). 
,2.89 (dd. IH, /= 4. 3 Hz, 16.9 Hz, Asn-j3CH), 2.78 (dd, IH, / = 7. 5 Hz. 
16.9 Hz, Asn-j3CH), 2.06, 2.05, 2.01 (each s, each 3H, Ac); MS (Fab) 
Calcd for C„Ha7N5Na0j8CM+Na+] 1088.4, found 1088. 3. 

'fk-&#l23(l. 6mg, 1. 5MmoI)<&±|B©^f^T14I^fglRjfS$^fct:i5, Bmt 

T§^b'&ti46(i. img. Q.iumi iKwx) 6 nfc, n^nrcit'^!^<D^mm 

'H-NMR (30*0 

5 5.10 (s, IH, Man4-H-1), 5.06 (d, IH. / = 9. 5 Hz, GlcNAcl- H-1), 4.77 
(s, IH, Man3-H-1), 4.61 (d. IH, / = 7. 3 Hz, GlcNAc2-H-l), 4.22 (d. IH.. / 
= 2.4 Hz. Man3-H-2). 4.07 (dd, IH. / = 1. 6 Hz. 3.0 Hz. Man4'-H-2). 2.90 
(dd. IH, / = 4. 3 Hz. 17.0 Hz, Asn-jSOT), 2.80 (dd. IH. / = 7. 0 Hz, 17.2 
Hz, Asn- 13 CH). 2.05, 2.01 (each s, each 3H. Ac); MS(Fab) Calcd for 
C3jH55N4Ga3CM+H+] 863.3, found 863. 3 
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'H-NMR mx:) 

6 5.11 (s, IH, Man4-H-1), 5.07 (d, IH. / = 10. 0 Hz, GIcNAcl-H-1). 4.91 
(s. IH. Maii4'-H-1), 4.77 (s. IH. Man3-H-1). 4.61 (d. IH. / = 6. S Hz. 
GlcNAc2-H-l). 4.55 (d. 2H. GIcNAc5. 5'-H-l), 4.24 (bs. IH. Man3-H-2). 
4.18 (bs, IH, Man4'-H-2). 4.10 (bs, IH, Man4-H-2). 2. 80 (dd. IH. / = 3. 8 
Hz. 15.6 Hz, Asn-/3CH), 2.63 (dd. IH, 7= 8. 2 Hz, 15. 6 Hz, Asn-3CH). 
2.07 (s, 3H, Ac). 2.05 (s, 6H, AcX2), 2.01 (s. 3H. Ac): MS(Fab) Calcd 
for Cs^HgoNsNaOsgCM+Na*] 1453, 5. found 1453.2 

mmm 43. -fb-^tisB ® -g-j^ 

'fb-&tll2(12. Omg. 8.4i[imol)S±IB©#f^Tlll^^1KiiS$-&rct:i5, Bmt: 
'H-NMR (30-0 

6 5.10 (s. IH. Man4-H-1). 5.07 (d. IH, /= 9. 7 Hz, GlcNAcl-H-1). 4.91 (s, 
IH. Man4'-H-1), 4.78 (s. IH. Maii3-H-1), 4.61 (d, IH, 7 = 8. 0 Hz. 
GlcNAc2-H-l). 4.25 (bs. IH, MaE3-H-2). 4.06 (bs. IH. Man4'-H-2). 3.97 
(bs. IH. Man4-H-2). 2,79 (dd, IH. 7= 5.0 Hz, 17.0 Hz. Asn-jSCfl). 2,61 
(dd. IH, 7= 7. 3 Hz, 17.0 Hz, Asn-jSCH). 2.07, 2.01 (each s, each 3H, 
Ac); MS(Fab) Calcd for CagHesNAgCM+H*] 1025. 4, found 1025.2 

it'^m. 6(5. Omg, 2, 2jLiinol)^220/iL©7[Cfc^jS?$-&, 22m(D^M±.i^'yA 

\ZN. N-9 ^'^JV^Jl'^T ^ F^430MLiIP^, %\Z5. 6 {imoKDOz^JV^WT^ ]i 
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TM#ufc6 immWi. TLc (mmmmuivi nh,oac -r v:^ciav-;i/=2 : i 
^m^^tc) \zxmn(om^^mmvtc^. 4.4]iiL©i?x5^;i/x-x;i/^io;^T<ti 

hfco ?^|§t;ii^O@^i^^^^HPLC(YMC Packed. Column D-ODS-5 S-5 120A 

oDs No. 2020178, 2ox25oiiii. mmmm\m^M7>'E-^A7mm:T^h=- 

hU;i'=78 : 22, ggm Oi!iL/min)T!imU;rct 215, i^^^Zit'^mm^^ 91^ 

75Cig-0PN, 15X100iiiiii, «^CHj0^50inLgfiU, ^^C25%Ti2 bX h U ;W*SKUT 
^m$ii:fc)T'iK:^Lfci:;i5, §65 tT^fb^tlTejOn. 6mg. it^mm.im 

'H-NMR (SO-C) 

6 7.92 (d. 2H. / = 7. 5 Hz. Fmoc). 7.71 (d. 2H, / = 7. 5 Hz. Fmoc), 7.53- 
7.40 (m. 9H. Fmoc. -CHrPh). 5.38 (d. IE. / = 12. 1 Hz. -CH,-Ph). 5.31 (d. 
IH, /= 12.1Hz. -CHj-Ph). 5.12 (s. IH. Man4-H-1). 4.99 (d. IH. 7=9.5 
Hz. GlcNAcl-H-1). 4.92 (s, IH. Maa4'-H-1). 4.76 (s, IH, Maa3-H-1). 4.58 
(m. 3H. GlcNAc2, 5.5'-H-l). 4.47 (d. IH. 7 = 7. 9 Hz. Gal6'- H-1). 4.33 (d. 
. IH. 7= 7.9 Hz. Gal6-H-1). 4.24 (bs, IH. Man3-H-2). 4.19 (bs. IH. Maii4'- 
H-2). 4.11 (bs, IH. Maii4-H-2). 2.72 (bd, IH. Asn-3CH), 2.68 (dd. IH. 7 = 
4.6 Hz, 12.7 Hz. NeuAc7-H-3„) . 2.52 (dd, IH, 7 = 8. 7 Hz. 15. 0 Hz. Asii-5 
CH), 2.07. 2. 04. 2.03, 2. 02. 1.89 (each s, each 3H. Ac) 1.84 (dd, IH, 7 
= 12.7 Hz. 12.7 Hz. NeuAc7-H3„) ; MS (Fab) Calcd for C,sHi4,N„Na058[M + H+] 
2380. 8. found 2380. 0. 

'H-NMR (30*0 
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6 7.91 (d, 2a /=7. 5 Hz, Fmoc). 7.71 (d. 2H, /= 7.5 Hz, Fioc). 7.53-7. 
41 (m, 9H. Fmoc. -CHrPh). 5.37 (d. IH. / = 12. 1 Hz. -CHj-Ph). 5.31 (d. 1 
H, /= 12. 1 Hz, -CH,-Ph), 5.12 (s. IH. Man4-H-1), 4.99 (d, IH, / = 9. 8 H 
z. GIcNAcl-H-1). 4.93 (s, IH. Man4'-H-1), 4.76 (s. IH, Man3-H-1). 4.58 
(m. 3H, GlcNAc2,5. 5'-H-l), 4.46 (IH, d, / = 7. 8 Hz. Gal6-H-1). 4.33 (d. 
IH. /=?. 8Hz. Gal6'-H-1). 4.24 (bs, IH, Man3-H-2). 4.19 (bs. IH, Maii4'- 
H-2). 4.11 (bs, IH. Man4-H-2)-. 2.72 (bd, IH, Asn-j3CH), 2.68 (dd. IH. / 
= 4.8 Hz, 13.0 Hz, NeuAc7-H-3e,), 2.52 .(bdd, IH. / = 9. 7 Hz. 14.1 Hz. As 
n-/3CH), 2.06. 2.05, 2.04. 2.02. 1.89 (each, s. each 3H. Ac). 1.84 (dd. 1 
H. / = 13.0 Hz, 13.0 Hz, NeuAc7-H-3„) ; MS(Fab) Calcd for C99H,„N7NaOsg[M+ 
H+] 2380.8. found 2380.5 

4t:}C?^'1=t;^Dowex-50Wx8(tf) ( (f) 0. 5 cm x 5 cm) {d-fb-atl 1 

(20mg) (Dl^ymm^^V. ^ffibfcTK^^^if ^^i^bfe. n^titcwm^i^ 

4x:<Dii^mzmi>^L. cni::cs,coa7ic^|g(2. 5mg/imi) ^isi^ji(.mmmB.m 

z^^yJummUn^dTYm? (1.3ml) \zmf}^V. ^>v;i/:/n5H (5. iMl) ^ 
|gS:Ot:C?&^L5^X5^;i/X-xJl/10ml&jD;^@6<J^<£#fffl$-&fc, Ctl^^m 
ffiMbfco #e>nycM^ODS;^J^A(<f) 1.6cmx 14cm, ^ffi^ : HjO -^40% 

um7mm)\zi)^nmnLit'^mniis-2Tag. jR^85x)^#fc. n^ntzit^^ 
'H-NMR ( sot: ) 

7.90 (d. 2H. Fmoc). 7.70 (d. 2H. Fmoc). 7.53-7.40 (m. 9H. Bn. Fmoc). 5.3 . 
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6 (d, 2H, J = 11, 6 Hz. CHj). 5.30 (d. 2H. J = 11. 6 Hz. CH,). 5.12 (s. IH, 
MaQ4- H,). 4.99 (d, IH, J = 9. 7 Hz, GlcNAcl- Ht), 4.93 (s. IH. Man4'- H 
4.75 (s, IH, Man3- H,). 4.57 (m. 3H. GlcNAc2- Hj. GlcNAc5. 5'- H,). 4. 

32 (d. 2H. Gal6. 6'- H,). 4.24 (d. IH. Man3- H,), 4.18 (d. IH. Man4'- H,). 

4.10 (IH. d. Man4- Hj). 2.72 (bd, IH. Asn-i3CH). 2.67 (dd, 2H. NeuAc7. 

?- Hse,). 2. 51 (bdd, IH, Asn-^CH), 2.06 (s, 3H. Ac), 2.03, 2. 01 (each s, 
each 6H. Ac x 2). 1.89 (s. 3H, Ac), 1.83 (2H. dd. J = 12.2. 12.2 Hz. Ne 

uAc7, 7'-fl3„) ;HRMS Calcd for C„^ie5NgNa20,5[M+Na+] 2783.9597, found 2783. 

9501 

miimn-^n^o #fc, ^mm\z^y)'^<bnn^mm77./^^^>mm^. mm 
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iz^^n^mm7xny^>mmi$-^ua7i(.^mLxn^n^t^^^^^u-7h^ 

^ -izmLT^mm7:^A^^>mmi^^^^-t^xm. 
<i:^£?, mm7XAy^>^^<Dmm7:^/'iy^>mmi^(Dnm:^mo 

2. (b' ) (b) r^m-^nrzmm77.A^^ymmi^t:mia7K6^mm 
m^m\^^xiD7i^6i-m-r?>j:m^'^^\z^tsm:^m i ^m<Dmm77./^7^>mm 

3. lSt)L<«2ae;^±Oif07;^/1^^=>&#trig^^*^ 
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4. m^'&cO^Um.m^y}V:^VZL)V:f^V^'yt})Vts:=-)V (Fmoc) ST^S 
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yy^ -\z^vx^mm.77.ny^ymmw^6^mt^jiu. u^mz 
(c) x@ (b) •x^m^ntz.mm.77.n'7^ymmw(D%m.^^^^\^xmw. 
77.n'7^y^%^jM. 

7. (b' ) 1M (b) T^il$nfc«gm7;^A'^:?>^^#:<£i6l5D7K^)-^#^ 
(c' ) Ig (c) T#5nfc»^7X/1^^>^^jin7K^^^^S:fflV>TlIP7lc 

•k^^\z^ts. m^m&um.(Dmwc77./-%'7^yom.wsm. 

8. iMt>ix<«2SiJ4±<oSM7;^/i^^>^^trli^ti*«^ 
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10. X@ (a) ^a7n5f5«(C'>7;UK^S€:Wrs lS'bL/<«2S£;^ 

11. (a) im'hL<},t2msk±(omm77.ny:^>^^tsm^mz^^n 
^mmm77sny^>\zmm^mmm^mALxmm77./'^y^>mmwm^ 

(b) MIII«77A74^>^^^i^g^i^^fcfig^M7;^A^^>^^^?l-&<^ 

\zt^n^mm77.ny^>mmmiu7^^mLT'^i^n^m^!^^^u^hcf 
y7^-\zmvx^mm7xAy^>mmi^^i^i^-r^xm. 

(c) xs (b) •v^m'^nrzmm7./iy^>mmi^(D^^mm^\^rmm 

7 1/1 



wo 03/008431 



PCT/JP02/06091 



(d) xu (c) r^^tirzmm77s/'^y^>'<D77./'^^^>nM^^.^iyxm 

12, (b' ) (b) r^m^titcmm77./'^^^>mm^miu7i^^m 
(c' ) xm (c) rmhrcmm77.Ay^>^mi}a7i^^Mm^^m\^^xM 
(d' ) xu (d) xn^fifzmm^^ma^^mm^^m^^xMiii^^M-r^xn 



1 3. imhV<\t2m^J.}L(Dl^^7'7.ny^>^'^tim^ 
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wo 03/008431 



PCT/JP02/06091 



c 
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1.5. xm (a) f}^. im7tMi^\zzy7}vmmm^m-r^imhh<it2m&. 
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